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(54) Tide: SUBSTITUTED BENZOLACTAM COMPOUNDS AS SUBSTANCE P ANTAGONISTS 



(57) Abstract 

This invention provides a compound of general formula (I) 
and its pharmaceutical^ acceptable salts, wherein: W is methylene, 
ethylene, propylene, vinylene, -CH2-O-, -O-CH2-, -CH2-S- or -S- 
CH2-; R 1 , R 2 and R 3 are independently hydrogen, C1-C3 alkyl, C1-C3 
alkoxy or halo C1-C3 alkyl, provided mat when W is methylene, 
both R 2 and R 3 are not hydrogen; X is halo, C1-C3 alkoxy, C|-C3 
alkyl, halo C1-C3 alkoxy or C1-C3 alkenyl; Y is imino or oxy; Q 
is oxygen or sulfur, and T is (25^5)-2-diphenyIniemylquinuclidin- 
3-yl, f25^5)-2-phenylpiperidin-3-yl or (2&3S>2-diphenylmethyI-l- 
azanorboman-3-yl. These compounds are useful in the treatment of 
treating gastrointestinal disorders, central nervous system disorders, 
inflammatory diseases, emesis, urinary incontinence, pain, migraine, 
angiogensis or the like in a mammal iam subject, especially humans. 
Also, intermediates of the above compounds are disclosed. 
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SUBSTITUTED BENZO LACTAM COMPOUNDS AS SUBSTANCE P ANTAGONISTS 



Technical Field 

This invention relates to substituted benzolactam and cyclicthioamide 
compounds of interest to those in the field of medical chemistry and chemotherapy. 
5 More particularly, it is concerned with a series of substituted benzolactam and 
cyclicthioamide compounds, including their pharmaceutical^ acceptable salts, which 
are of special value in view of their ability to antagonize substance P. These 
compounds are of use in treating gastrointestinal disorders, central nervous system 
(CNS) disorders, inflammatory diseases, emesis, urinary incontinence, pain, migraine, 
10 angiogensis or the like, especially CNS disorders in a mammalian subject, especially 
humans. 

Background Art 

Substance P is a naturally occurring undecapeptide belonging to the tachykinin 
family of peptides, the latter being so-named because of their prompt stimulatory action 

15 on smooth muscle tissue. More specially, substance P is a pharmaceutical^ active 
neuropeptide that is produced in mammals (having originally been isolated from gut) 
and possesses a characteristic amino acid sequence that is illustrated by D. F. Veber 
et al. in US Pat. 4680283. The wide involvement of substance P and other tachykinins 
in the pathophysiology of numerous diseases has been amply demonstrated in the art. 

20 For instance, substance P has recently been shown to be involved in the transmission 
of pain or migraine, as well as in central nervous system disorders such as anxiety and 
schizophrenia, in respiratory and inflammatory diseases such as asthma and rheumatoid 
arthritis, respectively, and in gastrointestinal disorders and diseases of GI tract, like 
ulcerative colitis and Crohn's diseases, etc. It is also reported that the tachykinin 

25 antagonists are useful for the treatment of allergic conditions, immunoregulation, 
vasodilation, bronchospasm, reflex or neuronal control of the viscera and senile 
dementia of the Alzheimer type, emesis, sunburn and Helicobacter pylori infection. 

International Publication No. WO 94/13663 discloses a wide variety of 
azaheterocyclic compounds as tachykinin antagonists such as substance P antagonists. 

30 However, none of the compounds specifically disclosed in the references have good 
activity against CNS disorders with decreased adverse effects (e.g., Ca 2+ channel 
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binding affinity). 

Brief Description of the Tnvpnfinn 

The present invention provides substituted benzolactam and cyclicthioamide 
compounds of the following chemical formula (I): 




and its pharmaceutical^ acceptable salts, wherein 

W is methylene, ethylene, propylene, vinylene, -CH r O-, -0-CH r , -CH 2 -S- or - 
S-CH r ; 

R 1 , R 2 and R 3 are independently hydrogen, C r C 3 alkyl, C,-C 3 alkoxy or halo 
10 C r C 3 alkyl, provided that when W is methylene, both R 2 and R 3 are not hydrogen; 

X is halo, C,-C 3 alkoxy, C r C 3 alkyl, halo C,-C 3 alkoxy or C r C 3 alkenyl; . 

Y is imino or oxy; 

Q is oxygen or sulfur; and 

T is (25,55)-2-diphenylmethylquinuclidin-3-yl, (2S, JS)-2-phenylpiperidin-3-yl 
15 or (25,J5)-2-diphenylmethyl-l-a2anorbornan-3-yL 

Also, this invention includes an intermediate compound useful for preparation 
of the compounds of formula (I), which is (2S, 55)-3-amino-l-(/e/t-butoxycarbonyl)-2- 
phenylpiperidine. 

The compounds of the present invention of formula (I) exhibit good antagonist 
20 activity toward Substance P, particularly good activity agaisnt CNS disorders with 
decreased side effects (e.g., Ca 2+ channel affinity), and are thus useful for treatment 
of a gastrointestinal disorder, a central nervous system disorder, an inflammatory 
disease, emesis, urinary incontinence, pain, migraine or angiogensis in a mammalian 
subject, especially human. 
25 Accordingly, the present invention provides a pharmaceutical composition for 

the treatment of a gastrointestinal disorder, a central nervous system disorder, an 
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inflammatory disease, emesis, urinary incontinence, pain, migraine or angiogensis in 
a mammalian subject, which comprises a therapeutically effective amount of a 
compound of the formula (I) together with a pharmaceutical^ acceptable carrier. 
Detailed Description of the Invention 
5 In this specification, 

the term "halo C,-C 3 alkyr is used herein to mean a C,-C 3 alkyl radical 
substituted with one or more halogens (e.g., CI, F, I or Br) including, but not limited 
to, chloromethyl, trifluoromethyl, 2,2,2-trichloroethyl and the like; and 

the term "halo C r C 3 alkoxy" is used herein to mean a C r C 3 alkoxy radical 
10 substituted with one or more halogens (e.g., CI, F, I or Br) including, but not limited 
to, difluoromethoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy and the like. 

A preferred group of compounds of this invention includes the compounds of 
formula (I) wherein R\ R 2 and R 3 are independently hydrogen, C r C 3 alkyl, C,-C 3 
alkoxy or halo C,-C 3 alkyl, provided that when W is methylene, both R 2 and R 3 are 
15 not hydrogen; X is C,-C 3 alkoxy or halo C r Cj alkoxy; Y is imino; and T is (2S,3S)-2- 
diphenylmethylquinuclidin-3-yl or (25,5 i S)-2-phenylpiperidin-3-yl. 

A particularly preferred group of compounds of the invention includes the 
compounds of formula (I), wherein R 1 is methyl, isopropyl, methoxy or 2,2,2- 
trifuluoroethyl; R 2 and R 3 are independently hydrogen, methyl or trifluoromethyl, 
20 provided that when W is methylene, both R 2 and R 3 are not hydrogen; and X is 
methoxy, isopropoxy, difluoromethoxy or trifiiluoromethylmethoxy. When W is 
methylene, T-Y-CH 2 - and X are preferably at 5- or 6-position on the benzolactam ring. 
When W is ethylene or vinylene, T-Y-CH 2 - and X are preferably at 6- or 7- position 
on the benzolactam ring. When W is -CH r O-, -OCH r , -CH 2 -S- or -S-CH 2 -, X and 
25 T-Y-CH 2 - are preferably at 6- or 7- position on the benzoxadine and benzothiadine 
ring. When W is propylene, X and T-Y-CH 2 - are preferably 7- or 8- position on the 
benzazepin ring, respectively. 

Preferred individual compounds of this invention are the following: 

(25,i5)-3-(6-methoxy-l,3,3-trimethyloxindol-5-yl)methylamino-2- 
30 phenylpiperidine or its salts; 

(25, JS)-3-(6-methoxy-l-methyl-2-oxo-l, 2, 3,4-tetrahydroquinolin-7- 
yl)methylamino-2-phenylpiperidine or its salts; 
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(25,J5)-3-(6-isopropoxy-l-methyl-2-oxo-l,2,3,4-tetrahydroquinoIin-7- 
yl)methylamino-2-phenyIpiperidine or its salts; 

(25,55)-3-(l-isopropyl-6-methoxy-2-oxo-l,2,3,4-tetrahydroquinoIin«7- 
yl)methylamino-2-phenylpiperidine or its salts; 

5 r25,J5>3-[(6-methoxy-l-methyl-2-thioxo-l,2,3,4-tetrahydroquinolin-7- 
yl)methyl]amino-2-phenylpiperidine dihydrochloride or its salts; 

(2S, JSJ-3-[(7-methoxy-l-methyl-2-oxo-l ,2, 3,4-tetrahydroquinolin-6- 
yl)methyl]amino-2-phenylpiperidine dihydrochloride or its salts; and 

f2S,55J-H(6-methoxy- 1 -me^ 
10 2-phenyIpiperidine dihydrochloride or its salts. 

Particulaly preferred individual compounds of this invention are the following: 
(25, JS)-2-diphenylmethyl-3-(6-methoxy-l, 3, 3-trimethyloxindoI-5- 
yl)methylamino-l-azabicyclo[2.2.21octane or its salts; 

(2S,J5)-2-diphenylmethyl-3-(6-methoxy-l-methyl-2-oxo-l,2,3,4- 
15 tetrahydroquinoUn-7-yl)methylamino-l-azabicyclo[2.2.2]octane or its salts; 

(25,55)-2-diphOTylmethyl-3-(6-methoxy-l -methyl-2-oxo- 1 ,2-dihydroquinolin-7- 
yl)methylamino-l-azabicyclo[2.2.2]octane or its salts; 

(2S, JS>3-[(6-methoxy-l-methyl-2-thioxo-l,2,3,4-tetrahydroquinolin-7- 
yl)methyl]amino-2-phenylpiperidine dihydrochloride or its salts; and 
20 f2S,JS;-3-[(6-metooxy-l-me^ 

2-phenylpiperidine dihydrochloride or its salts. 

General Synthesis 

The compounds of the formula (I) of this invention may be prepared as 
described in the following reaction schemes. 
25 Unless otherwise indicated, in the reaction schemes that follow, R 1 , R 2 , R 3 , X, 

Y, Z, W, Q and T are defined as above. 
Scheme A~I 
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Scheme A-I illustrates a method for preparing compounds of the formula (I) by 
reductive amination of a compound of the formula (II) with a compound of the 
formula: T-NH 2 (Y=NH). The reduction can be carried out by catalytic 
5 hydrogenation, or with several hydride reagents in a reaction-inert solvent. The 
catalytic hydrogenation may be carried out in the presence of a metal catalyst such as 
palladium or Raney nickel. Suitalbe hydride reagents include borohydrides such as 
sodium borohydride (NaBH 4 ), sodium cyanoborohydride (NaBH 3 CN) and sodium 
triacetoxyborohydride (NaB(OAc) 3 H), boranes, aluminum-based reagents and 
10 trialkylsilanes. Suitable solvents include polar solvents such as methanol, ethanol, 
methylene chloride, tetrahydrofuran (THF), dioxane and ethylacteate. This reaction is 
typically carried out at a temperature from -78°C to reflux temperature of the solvent, 
preferably from 0 °C to 25 °C for 5 minutes to 48 hours, preferably from 0.5 to 12 
hours. 

15 Alternatively, the compounds of the formula (I) of this invention may be 

prepared as shown in the following scheme A-n. 
Scheme A-II 




(wherein Z is a leaving group such as halo or sulfonate including tosylate or mesylate) 



20 



Referring to Scheme A-n, the compounds of the formula (I) of this invention 
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may be prepared by a reaction of a compound of the formula (III) with a compound 
of the formula: T-Y-H. When Y is NH, the compound (HI) may be treated with T- 
NH 2 in the presence of a base (e.g., K 2 C0 3 or Na 2 C0 3 ) in a polar solvent (e.g., 
methanol, ethanol, isopropylalcohol, THF, dioxane, dimethylformamide (DMF) or 
dimethylsulfoxide (DMSO)). When Y is O, the compound (III) may be treated with 
T-OH in the presence of a base (e.g., NaH or KH) in a polar solvent (e.g., THF, 
dioxane, DMF or DMSO). This reaction is typically carried out at a temperature from 
-78°C to reflux temperature of the solvent, preferably from 0°C to 25°C for 5 minutes 
to 48 hours, preferably from 0.5 to 12 hours. 

The compounds (III) may be prepared by reduction of an aldehyde of the 
formula (II), followed by conversion of a hydroxy group of the resultant compound 
into a leaving group, Z. Reduction of the aldehyde (II) may be accomplished using 
a variety of reducing agents in a reaction-inert solvent. Suitable reducing agent/solvent 
systems include sodium tetrahydroborate (NaBH 4 ) in methanol or ethanol; lithium 
15 tetrahydroborate (LiBH 4 ) in THF or diethyl ether; lithium tetrahydroaluminium 
(LiAlHi), lithium triethoxyhydroaluminium (LiAl(OEt) 3 H) lithium tert- 
buthoxyhydroaluminium (LiAl(OBu/) 3 H) or aluminium trihydride (A1H 3 ) in THF or 
diethyl ether; and iro-buthyl aluminium hydridetf-BuAlHj) or diisopropyl aluminum 
hydride (DIBAL-H) in dichloromethane, THF or n-hexane. This reaction is generally 
20 carried out at a temperature from -20°C to 25 °C for 5 minutes to 12 hours. Then, the 
hydroxy group of the resultant compound is converted to a leaving group, Z (e.g. , halo 
such as chloro, bromo, iodo or fluoro, or sulfonate including tosylate or mesylate). 
Conversion of the hydroxy group into the leaving group, Z may be accomplished 
according to methods known to those skilled in the art. For example, when Z is 
25 sulfonate such as tosylate or mesylate, the hydroxy compound is reacted with sulfonate 
in the presence of pyridine or triethylamine in dichloromethane. When Z is halo such 
as chloro or bromo, the hydroxy compound may be treated with SOX 2 (X is CI or Br) 
in the presence of pyridine. 

The compounds of the formula (II) can be prepared as illustrated in the 
30 following scheme B. 
Scheme B 
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The compounds of the formula (II) may be prepared by direct or indirect 
formylation of a compound of the formula (TV). Any formylation methods known to 
those skilled in the art may be used, to introduce a formyl group into a benzene ring. 
5 For example, direct formylation may be acomplished by contacting the compound (IV) 
with a suitable formylating agent in the presence of a suitable catalyst. Suitable 
formylating agent/catalyst systems include dichloromethyl methyl ether / titanium (IV) 
chloride (^CHOCHj/TiCl, ), trifluoroaceticacid (CFjCC^H) /hexamethylenetetramine 
(modified Duffs conditions) and phosphoryl trichloride (POCl 3 )/DMF (Vilsmeier's 

10 conditions). Indirect formylation may be achieved by halogenating the compound (TV), 
displacing the halogen atom introduced with a cyano group, and then subjecting the 
resultant cyano-substituted compound to reduction. The halogenation as used herein 
may be carried out according to the procedure reported in G. A. Olah et., al. J. Org 
Chem, 5S, 3194 (1993). The displacement of the halogen atom with a cyano group 

15 may be perfomred according to the methods reported in D. M. Tschaem et. al. f Synth 
Commyn. 24, 887 (1994), K. Takagi et al., 64 Bull Chem. Soc Jp n r 64, ni8 
(1991). The reduction as used herein may be performed in the presence of diisopropyl 
aluminiumhydride (DIBAL-H) in dichloromethane or Raney nickel in formic acid. 
In addition, the compound (II) wherein W is vinylene can be prepared by 

20 dehydrogenation of the formula (II) wherein W is ethylene in a suitable solvent such 
as dioxane. 

The starting materials of the formula (IV) are known compounds which are 
commercially available, or can be prepared by known methods. For example, 
compounds of the formula (TV) wherein R 1 is alkyl can be prepared by JV-alkylation 
25 of the corresponding compounds (IV) wherein R 1 is hydrogen, in the presence of a 
base (e.g., NaH or KH) in a suitalbe solvent (e.g., DMSO, DMF and THF). 



WO 97/03066 



PCT/IB96/00434 



10 

unacceptable salt and then simply convert to the free base compound by treatment with 
an alkaline reagent and thereafter convert the free base to a pharmaceutical^ 
acceptable acid addition salt. The acid addition salts of the base compounds of this 
invention are readily prepared by treating the base compound with a substantially 
5 equivalent amount of the chosen mineral or organic acid in an aqueous solvent or in 
a suitable organic solvent, such as methanol or ethanol. Upon careful evaporation of 
the solvent, the desired solid salt is readily obtained. The acid which are used to 
prepare the pharmaceutically acceptable acid addition salts of the aforementioned base 
compounds of this invention are those which form non-toxic acid addition salts, i.e., 
10 salts containing pharmaceutically acceptable anions, such as the hydrochloride, 
hydrobromide, hydroiodide, nitrate, sulfate or bisulfate, phosphate or acid phosphate, 
acetate, lactate, citrate or acid citrate, tartrate or bi-tartrate, succinate, maleate, 
fumarate, gluconate, saccharate, benzoate, methanesulfonate, ethanesulfonate, 
benzenesulfonate, ptoluenesulfonate and pamoate (i.e. , 1 . 1 , -methylene-bis-(2-hydroxy- 
15 3-naphthoate))salts. 

The compounds of the invention which have also acidic groups are capable of 
forming base salts with various pharmaceutically acceptable cations. Examples of such 
salts include the alkali metal or alkaline-earth metal salts and particularly, the sodium 
and potassium salts. These salts are all prepared by conventional techniques. 
20 The chemical bases which are used as reagents to prepare the pharmaceutically 

acceptable base salts of this invention are those which form non-toxic base salts with 
the herein described acidic derivatives. These particular non-toxic base salts include 
those derived form such pharmaceutically acceptable cations as sodium, potassium, 
calcium and magnesium, etc. These salts can easily be prepared by treating the 
25 aforementioned acidic compounds with an aqueous solution containing the desired 
pharmaceutically acceptable cation, and then evaporating the resulting solution to 
dryness, preferably under reduced pressure. Alternatively, they may also be prepared 
by mixing lower alkanoic solutions of the acidic compounds and the desired alkali 
metal alkoxide together, and then evaporating the resulting solution to dryness in the 
30 same manner as before. In either case, stoichiometric quantities of reagents are 
preferably employed in order to ensure completeness of reaction and maximum 
production of yields of the desired final product. 
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The active compounds of the present invention exhibit significant substance P 
receptor-binding activity and therefore, are of value in the treatment of a wide variety 
of clinical conditions which are characterized by the presence of an excess of said 
substance P activity. Such conditions include gastrointestinal disorders, central 
5 nervous system disorders, inflammatory diseases, emesis, urinary incontinence, pain, 
migraine or angiogensis in a mammalian subject, especially humans. 

The active compounds of the formula (I) of this invention can be administered 
via either the oral, parenteral or topical routes to mammals. In general, these 
compounds are most desirably administered to humans in doses ranging from about 0.3 

10 mg up to 750 mg per day, although variations will necessarily occur depending upon 
the weight and condition of the subject being treated and the particular route of 
administration chosen. However, a dosage level that is in the range of from about 
0.06 mg to about 2 mg per kg of body weight per day is most desirably employed. 
Nevertheless, variations may still occur depending upon the species of animal being 

15 treated and its individual response to said medicament, as well as on the type of 
pharmaceutical formulation chosen and the time period and interval at which such 
administration is carried out. In some instances, dosage levels below the lower limit 
of the aforesaid range may be more than adequate, while in other cases still larger 
doses may be employed without causing any harmful side effects provided that such 

20 higher dose levels are first divided into several small doses for administration 
throughout the day. 

The compounds of the present invention may be administered alone or in 
combination with pharmaceutically acceptable carriers or diluents by either of the 
above routes previously indicated, and such administration can be carried out in single 

25 or multiple doses. More particularly, the novel therapeutic agents of the invention can 
be administered in a wide variety of different dosage forms, i.e., they may be 
combined with various pharmaceutically acceptable inert carriers in the form of tablets, 
capsules, lozenges, troches, hard candies, powders, sprays, creams, salves, 
suppositories, jellies, gels, pastes, lotions, ointments, aqueous suspensions, injectable 

30 solutions, elixirs, syrups, and the like. Such carriers include solid diluents or fillers, 
sterile aqueous media and various nontoxic organic solvents, etc. Moreover, 
oralpharmaceutical compositions can be suitably sweetened and/or flavored. In general, 
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the therapeutically-effective compounds of this invention are present in such dosage 
forms at concentration levels ranging about 5.0% to about 70% by weight. 

For oral administration, tablets containing various excipients such as 
microcrystalline cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and 
5 glycine may be employed along with various disintegrants such as starch and preferably 
corn, potato or tapioca starch, alginic acid and certain complex silicates, together with 
granulation binders like polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, 
lubricating agents such as magnesium stearate, sodium lauryl sulfate and talc are often 
very useful for tabletting purposes. Solid compositions of a similar type may also be 
10 employed as fillers in gelatine capsules; preferred materials in this connection also 
include lactose or milk sugar as well as high molecular weight polyethylene grycols. 
When aqueous suspensions and/or elixirs are desired for oral administration, the active 
ingredient may be combined with various sweetening or flavoring agents, coloring 
matter or dyes, and, if so desired, emulsifying and/or suspending agents as well, 
15 together with such diluents as water, ethanol, propylene glycol, glycerin and various 
like combinations thereof. 

For parenteral administration, solutions of a compound of the present invention 
in either sesame or peanut oil or in aqueous propylene glycol may be employed. The 
aqueous solutions should be suitably buffered (preferably pH > 8) if necessary and the 
20 liquid diluent first rendered isotonic. These aqueous solutions are suitable for 
intravenous injection purposes. The oily solutions are suitable for intra-articular, intra- 
muscular and subcutaneous injection purposes. The preparation of all these solutions 
under sterile conditions is readily accomplished by standard pharmaceutical techniques 
well-known to those skilled in the art. Additionally, it is also possible to administer the 
25 compounds of the present invention topically when treating inflammatory conditions 
of the skin and this may preferably be done by way of creams, jellies, gels, pastes, 
ointments and the like, in accordance with standard pharmaceutical practice. 

The activity of the compounds of the present invention, as substance P 
antagonists, is determined by their ability to inhibit the binding of substance P at its 
30 receptor sites in CHO-cells which reveal NK1 receptor or IM-9 cells employing 
radioactive ligands. The substance P antagonist activity of the herein described 
compounds is evaluated by using the standard assay procedure described by D. G. 
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Payan et al., as reported in the The Journal of Immunolo g y , 13? , 3260 (1984). This 
method essentially involves determining the concentration of the individual compound 
required to reduce by 50% the amount of radiolabelled substance P ligands at their 
receptor sites in said isolated cow tissues or IM-9 cells, thereby affording characteristic 
5 IC50 values for each compound tested. More specifically, inhibition of [ 3 H]SP binding 
to human IM-9 cells by compounds are determined in assay buffer (50 mM Tris-HCl 
(pH 7.4), 1 mM MnCl 2 , 0.02 % bovine serum albumin, bacitracin (40 /ig/ml), 
leupeptin (4 /*g/ml), chymostatin (2 fig/ml) and phosphoramidon (30 /*g/ml)). The 
reaction is initiated by the addition of cells to assay buffer containing 0.56 nM [ 3 H]SP 

10 and various concentrations of compounds (total volume; 0.5 ml) and allowed to 
incubate for 120 min at 4 °C. Incubation is terminated by filtration onto GF/B filters 
(presoaked in 0. 1 % polyethylenimine for 2 hours). Nonspecific binding is defined as 
the radioactivity remaining in the presence of 1 /*M SP. The filters are placed into 
tubes and counted using liquid scintillation counter. 

15 The adverse effect on Ca 2+ channel binding affinity is determined by verapamil 

binding study in rat heart membrane preparation. More specifically, verapamil binding 
study is performed as previously described by Reynolds et al., (J. Pharmacol. Exp 
Xhgr. 237, 731, 1986). Briefly, incubations are initiated by the addition of tissue to 
tubes containing 0.25 nM [ 3 H]desmethoxyverapamil and various concentrations of 

20 compounds (total volume; 1 ml). Nonspecific binding is defined as radioligand binding 
remaining in the presence of 3-10 pM methoxyverapamil. 

The activity of the compounds of this invention against CNS disorder is 
determined by [Sar 9 , Met(02) u ]substance P-induced tapping test in gerbils. More 
specifically, gerbils are lightly anesthetized with ether and the skull surface is exposed. 

25 [Sar 9 , Met(02) n ]substance P or vehicle (5 jd) are administered directly into the lateral 
ventricles via a 25 gauge needle inserted 3.5 mm below lambda. Following injection, 
gerbils are placed in 2 1 beaker individually and monitored for repetitive hind paw 
tapping. Some compounds prepared in the following Examples were tested in 
accordance with these testing methods. As a result, it was found that the compounds 

30 of the present inventions have good agonist activity toward Substance P, particularly 
good activity agaisnt CNS disorders with decreased side effects. 

EXAMPLES 
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The present invention is illustrated by the following examples. However, it 
should be understood that the invention is not limited to the specific details of these 
examples. Melting points were taken with a Buchi micro melting point apparatus and 
uncorrected. Infrared Ray absoiption spectra (IR) were measured by a Shimazu 
5 infrared spectrometer (IR-470). ! H and l3 C nuclear magnetic resonance spectra (NMR) 
were measured in CDC1 3 by a JEOL NMR spectrometer (JNM-GX270, 270MHz for 
*H, 67.5MHz for ,3 C) unless otherwise indicated and peak positions are expressed in 
parts per million (ppm) downfield from tetramethylsilane. The peak shapes are 
denoted as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad. 
10 Example 1 

Preparation Q f rZy^^^-DiDhenvlmethvl-S-rfi- methoxv-ll^-trimethvloxinrinl-^ 
vnmethvlamino- l-azabicyclor2.2.21octane monobesylate (Comp ound tf) 
(ft 6-Methoxvoxi ndole (Compound n 

This compound was prepared according to Quallich and Morrissey's procedures 
15 (Synthesis 51(1993)). 

(ii) 6-Methoxv-13.3-trimethvIoxindole (Compound D 

To a stirred and ice-cooled suspension of NaH [60% in oil, 3.93g, 98.1mmol; 
washed with n-pentane (15.0ml) three times prior to use] in dry DMF (50.0ml) was 
added compound 1 (4.00g, 24.5mmol) portionwise. To this grey suspension was 
20 added neat Mel (6. 1 1ml, d2.280, 98. Immol) dropwise with ice-cooling. The mixture 
was stirred at room temperature for 45 minutes. After the mixture was ice-cooled, 
H 2 0 (90.0ml) was added. The mixture was extracted with ethyl acetate/toluene 
(AcOEt/PhMe) (2:1; 70.0ml x3). The combined AcOEt/PhMe (2:1) extracts were 
washed with Na 2 S 2 0 3 aq. (xl), H 2 0 (xl), and sat. NaCl aq. (xl), dried (MgS0 4 ), 
25 treated with activated charcoal, and concentrated in vacuo to give a red syrup (5. 18g). 
This was purified by medium pressure silica gel chromatography [Merck Kieselgel 60, 
lOOg; n-hexane-AcOEt (20:1-15: 1-10: 1)] to give compound 2 (4.74g, 94.2%) as white 
crystals. 

'H-NMR (270MHz) 8 (CDC1 3 ) 7.09 (d, J = 8.1Hz, 1H), 6.56 (dd, J = 8.1, 
30 2.2Hz, 1H), 6.44 (d, J = 2.2Hz,. 1H), 3.83 (s, 3H), 3.19 (s, 3H), 1.34 (s, 6H) ppm. 
(i") g-Fpnri Yl-6-piethoxv-1.3,3-trimethvloxindole (Comp ound %) 

The title compound 3 was prepared from compound 2 by applying the method 
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reported by Rieche, A., Gross, H., and Hoft, E. (Org. Svnth. Coll. Vol., V, 49). 

To a stirred and ice-cooled solution of compound 2 (l.OOg, 4.87mmol) in dry 
CH 2 C1 2 (30.0ml) was added neat TiCl 4 (1.60ml, 41.730, 14.6mmol) followed by 
dichloromethyl methyl ether (Cl 2 CHOMe) (0.66ml, dl.271, 7.31mmol). After the 
5 addition was complete, the resultant dark green mixture was stirred at room 
temperature for 45 minutes. H 2 0 (60.0ml) was added with ice-cooling, and the layers 
were separated. The aqueous layer was extracted with CH 2 C1 2 (20.0ml x3). The 
combined CH 2 C1 2 layer and extracts were washed with sat. NaCl aq. (xl), sat. 
NaHC0 3 aq. (xl), and sat. NaCl aq., dried (MgS0 4 ), treated with activated charcoal, 
10 and concentrated in vacuo to give a white solid. This was recrystallized from /- 
PrOH//-Pr 2 0 to give compound 3 (1.07g, 94.1%). 

mp 190.8-193.2 °C; IR v^ x (nujol) 1718(s), 1709(s) cm 1 ; 'H-NMR (270MHz) 
5 (CDC1 3 ) 10.37 (s, 1H), 7.70 (s,lH), 6.43 (s,lH), 3.99 (s, 3H), 3.27 (s, 3H), 1.36 
(s, 6H) ppm. Anal % Calc for C 13 H 15 N0 3 : C; 66.94, H; 6.48, N; 6.00. Found: C; 
15 66.84, H; 6.47, N; 6.04. 

(iv> ^25.i5J-3-Amino-2-diphenylmethyl-l-azabicvclor2.2.2)octane (Compound 4^ 

This compound was prepared according to the procedure (J. Med. Chem , 18, 
587(1975)) 

(vY2S.3S)-2-Diphen vlmethv^^ 

20 l-azabicyclor2.2.21octane (Compound 5) 

Reductive alkylation of compound 4 with compound 3 was carried out 
according to the procedures reported by Abdel-Magid, A.F., Maryanoff, C.A., and 
Carson, K.G. (Tetrahedron Lett. . i7, 5595 (1990)). 

To a stirred solution of compound 4 (1.28g, 4.36mmol), compound 3 (1.07g, 

25 4.58mmol) and AcOH (0.50ml, rfl.049, 8.72mmol) in dry CH 2 C1 2 was added sodium 
triacetoxyborohydride (NaB(OAc) 3 H) (1.39g, 6.54mmol) at room temperature. The 
mixture was stirred at room temperature for 3.5 hours. The mixture was basified with 
10% NaOH aq. (ca. 10.0ml), and the layers were separated. The aqueous layer was 
extracted with CH 2 C1 2 (8.0ml x3). The combined CH 2 C1 2 layer and extracts were 

30 washed with sat. NaCl aq. (xl), dried (K 2 C0 3 ), and concentrated in vacuo to give a 
colorless glass. This was recrystallized from /-PrOH//-Pr 2 0 to give compound 5 
(1.89g, 85.0%) as a white powder. 
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mp 184.7-189.1 °C; IR PmtM (nujol) 1710(s), 1620(m), 1600(w), 1497(m), 
1125(m), 1062(m), 830(w), 800(w), 756(w), 744(w), 706(w), 693(m) cm "; 'H-NMR 
(270MHz) 5 (CDC1 3 ) 7.41-7.30 (m, 2H), 7.32-7.21 (m, 2H), 7.24-7.12 (m, 5H), 6.54 
(s, 1H), 6.28 (s, 1H), 4.49 (d, J = 12.1Hz, 1H), 3.70 (dd, J = 12.1, 8.1Hz, 1H), 
5 3.61 (s, 3H), 3.61 (d, J = 12.6Hz), 3.27-3.06 (m, 1H), 3.19 (s, 3H), 3.14 (d, J = 
12.6Hz, 1H), 2.94 (ddd, J = 3.9, 3.9, 3.9Hz, 1H), 2.77 (br.dd, J = 7.5, 7.5Hz, 
2H), 2.60 (br.dd, / = 11.5, 115 Hz), 2.13-2.03 (m, 1H), 2.02-1.86 (m, 1H), 1.75- 
1.40 (m, 3H), 1.40-1.16 (m,lH), 1.32 (s, 3H), 1.31 (s, 3H) ppm. Anal. % Calc for 
Cj 3 Hj,NA: C; 77.77, H; 7.71, N; 8.24. Found: C; 77.62, H; 7.81, N; 8.15. 
10 &!) — r25J5^2-DiphCTvlmethvl-3-f6-methoyv-1 ^.a-trimethv lw indol-S-vnm^hy lamin^ 
1 -P 7ah ^y?VP. ,? ,21octane monobesvlate (Compound lf> 

After compound 5 (0.200g, 0.392mmol) was dissolved in acetone with 
wanning, to this solution was added a solution of PhS0 3 H«H 2 0 (69.1mg, 0.392mmol) 
in acetone. When this mixture was allowed to cool to room temperature, precipitation 
15 of white solids took place. After the mixture was left to stand in a refrigerator at 4 
°C overnight, the crystals precipitated were collected by filtration, washed with ice- 
chilled acetone (x2), and dried in vacuo at room temperature to give compound 6 
(0.198g, 75.7%) as a white powder. 

mp 242.7-247.7 °C (decomp.); IR Vma (nujol) 1713(s), 1699(s), 1620(s), 
20 1600(m), 1500(s), 1220(s), 1 175(s), 1124(s), 853(m), 820(m), 755(s), 725(s), 725(s), 
707(s), 698(s) cm '; 'H-NMR (270MHz) 8 (CDC1 3 ) 7.76-7.63 (m, 2H), 7.43-7.20 (m, 
9H), 7.27-7.12 (m, 3H), 7.13-7.01 (m, 1H), 6.52 (s, 1H), 6.30 (s, 1H), 4.54 (d, J 
= 12.1Hz, 1H), 4.60-4.45 (m, 1H), 3.70-3.40 (m, 4H), 3.60 (s, 3H), 3.53 (d, J = 
12.3Hz, 1H), 3.32-3.20 (m, 1H), 3.20 (s, 3H), 3.16 (d, J = 12.3Hz, 1H), 2.46-2.35 
25 (m, 1H), 2.35-2.18 (m, 1H), 2.13-1.95 (m, 2H), 2.05-1.65 (m, 2H), 1.65-1.45 (m, 
1H), 1.31 (s, 6H) ppm. Anal. % Calc for CjjH^NjOjS: C; 70.14, H; 6.79, N; 6.29. 
Found: C; 70.09, H; 6.88, N; 6.21. 

Example 2 

Preparation of fZY.JSlQ-^Methoxv-l -3.3-triin ethvloxindo1-S.vnmethvlaniinr.-7- 
30 Dhenvlnineridine dihvdmch loride fCompnnnH 

fi) ^25.i5)-3-('2-Methoxvbenzvnamino-2-phenyl Diperidine rrompound 7^ 

This compound was prepared according to the procedures disclosed in WO-93- 
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01170. 

fii) f25J5J-l-rgrr-Butoxvcarbonvl-^r2-methnrvh ft n g vn am inn-?-p h e nv1nin e ririinP 
(Compound 8) 

To a stirred and ice-cooled mixture of compound 7 (lO.Og, 27.1mmol), 3.0M 
5 NaOH aq. (36. 1ml, 108.4mmol) and fm-BuOH (15.0ml) was added (rm-BuOCO) 2 0 
(BocA 7.39g, 33.8mmol) in one portion. After stirring at room temperature 
overnight, the mixture was extracted with AcOEt (50ml x3). The combined AcOEt 
extracts were washed with H 2 0 (x3), and sat. NaCl (xl), dried (NajSO,), and 
concentrated in vacuo to give compound 8 (11.27g, quant.) as a pale yellow syrup. 
10 IR VaMX (film) 3350(w), 1693(s), 1605(s), 1590(m), 1492(s), 755(m) cm 1 ; l H- 

NMR (270MHz) 5 (CDC1 3 ) 7.58 (br.d, J = 7.3Hz, 2H), 7.36-7.16 (m, 5H), 6.89 
(ddd, J = 7.5, 7.5, 1.1Hz, 1H), 6.81 (dd, J = 8.4, 0.8Hz, 1H), 5.47 (br.s, 1H), 
3.96 (dm, J = 13.4Hz, lH),3.87(d,7 = 13.6Hz, 1H), 3.79 (d, J = 13.6Hz, 1H), 
3.70 (s, 3H), 3.10-2.99 (m, 1H), 2.94 (dd, J = 12.5, 3.4Hz, 1H), 1.87-1.74 (m, 
15 2H), 1.74-1.40 (m, 3H), 1.41 (s, 9H) ppm. 

This was employed in the next step without further purification, 
(iii) r25.i5j-3-Amino-l-fm-butoxyca rbonvl-2-phenvlpiperidinf> (Compound Q) 

A mixture of compound 8 (11.27g), 20% Pd(OH)2 / C (Pearlman's catalyst, 
3.10g), and MeOH (90ml) was stirred under an atmosphere of H 2 (balloon) at room 
20 temperature overnight. After an additional amount of 20% PdfOH^ / C (0.55g) was 
added, the stirring was continued under an atmosphere of H 2 (balloon) at room 
temperature for three days. The catalyst was filtered off by the aid of celite, and 
washed with MeOH thoroughly. The combined MeOH filtrate and washings were 
concentrated in vacuo to give crude compound 9 (8.59g, quant.). 
25 This was dissolved in EtOH (20.0ml), and then a warmed solution of fumaric 

acid (1.57g, 13.5mmol) in EtOH (20.0ml)was added in one portion to this solution at 
room temperature. When the mixture was scratched with a spatula, there took place 
precipitation of white solids with ease. After the mixture was left to stand at 4 °C in 
a refrigerator overnight, the crystals precipitated were collected by filtration, washed 
30 with ice-chilled EtOH (xl), and dried in vacuo at 50 °C to give a first crop of (2S,3S)- 
3-amino- l-(rm-butoxycarbonyl)-2-phenylpiperiojnesemifumaratecompound 10(6. 14g, 
67.8%) as white short needles. The combined fdtrate and washing were concentrated 
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in vacuo to give a residual solid (4.56g), which was recrystallized from EtOH and /- 
Pr 2 0 to give a second crop of compound 10 (1.25g, 13.7%). 

mp 165.7-168.8 e C;Anal. % CalcforC.gH^A-O.ffljO: C; 63.29, H; 7.91, 
N; 8.20. Found: C; 63.64, H; 8.22, N; 7.79. 
5 After a suspension of compound 10 (1.24g, 3.71 mmol) in H 2 0 was ice-cooled, 20% 
NaOH aq. was added until the mixture became basic. The mixture was then extracted 
with AcOEt (x3). The combined AcOEt extracts were washed with sat. NaCl aq. (xl), 
dried (NazSOJ, and concentrated in vacuo to give pure compound 9 (0.95g, 93.1 %). 
IR yiMX (film)3370(w),3310(w), 1695(s), 1682(s), 1807(m), 1590(w, shoulder), 
10 1494(s), 1250(s), 1180(s), 1150(s), 756(m), 703(s) cm '; 'H-NMR (270MHz) 6 
(CDC1 3 ) 7.47-7.39 (m, 2H), 7.37-7.23 (m, 5H), 5.19 (br.d, J - 6.2Hz, 1H), 4.00 
(dm, J « 13.0Hz, 1H), 3.25-3.05 (m, 2H), 1.94-1.83 (m, 1H), 1.83-1.56 (m, 4H), 
1.36 (s, 9H), 1.32 (br.s, 2H) ppm. 

fi*) <2S. SS) -\-tert -Butoxvcarbonvl-3-f6-methoxv-1 3, 3-trimethv1nYindol-5-vn 

15 methvlaminc-2-phenylpiperidine (Compound in 

Reductive alkylation of compound 9 with compound 3 was carried out 
according to the procedures reported by Abdel-Magid, A.F., Maryanoff, C.A., and 
Carson, K.G. (Tetrahedron Lett. . 31, 5595 (1990)). 

To a stirred and ice-cooled solution of compound 9 (0.504g, 1.82mmol) and 
20 compound 3 (0.468g, 2.01mmol) in dry CH 2 C1 2 (17.0ml) was added NaB(OAc) 3 H 
(0.579g, 2.73mmol) in one portion. After the mixture was stirred at room temperature 
for eight hours, NaB(OAc) 3 H (0.30g, 1.42mmol) and AcOH (0.104ml, tfl.049, 
1.82mmol) were added, and the stirring was continued at room temperature for 
additional three nights. The mixture was basified to pH9-10 with 10% NaOH aq. 
25 (9.0ml), and the layers were separated. The aqueous layer was extracted with CH 2 Cl 2 
(x3). The combined CH 2 C1 2 layer and extracts were washed with NaCl aq. (xl), dried 
(K 2 C0 3 ), and concentrated in vacuo to give a colorless syrup (1.06g). This was flash- 
chromatographed over silica gel (Merck Kieselgel 60, 30g). Elution with CH 2 C1 2 - 
MeOH (200:1-150:1-100:1) gave compound 11 (0.644g, 71.9%) as a colorless syrup. 
30 IR Vaa (film) 3345(w), 1715(s), 1695(s), 1681(s), 1625(s), 1604(s), 1508(s), 

886(m), 820(m), 732(s), 703(s) cm 1 ; 'H-NMR (270MHz) 5 (CDC1 3 ) 7.60 (br.d, J = 
7.0Hz, 2H), 7.38-7.23 (m, 3H), 7.00 (s, 1H), 6.36 (s, 1H), 5.57-5.45 (m, 1H), 4.03- 
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3.89 (m, 1H), 3.84 (d, J = 12.8Hz, 1H), 3.78 (d, J = 12.8Hz, 1H), 3.74 (s,3H), 
3.20 (s, 3H), 3.11-2.90 (m, 2H), 1.90-1.74 (m,2H), 1.74-1.45 (m, 3H), 1.41 (s, 9H), 
1.32 (s, 3H), 1.31 (s, 3H) ppm. 

(vr25J5)-3-r6-Methoxv-1.3.3-trimethvloxin dol-S-vnmRthylaminn-7- r h envlDiperidine 
5 (Compound 12) 

To a stirred and ice-cooled solution of compound 11 (0.64g, 1.31mmol) in 
AcOEt (5.0ml) was added cone. HC1 (2.0ml) dropwise. The mixture was stirred at 
room temperature for 45 minutes. The mixture was ice-cooled, and then basified with 
20% NaOH aq. (ca. 8.0ml). The layers were separated, and the aqueous layer was 

10 extracted with AcOEt (x3). The combined AcOEt layer and extracts were washed with 
sat. NaCl aq. (xl), dried (K 2 C0 3 ), and concentrated in vacuo to give compound 12 
(0.48g, 93.6%) as a colorless syrup. 

IR j^film) 3330(m), 1710(s), 1620(s), 1600(s), 1500(s), 1250(s), 1125(s), 
1060(m) cm 1 ; 'H-NMR (270MHz) & (CDC1 3 ) 7.38-7.17 (m, 5H), 6.79 (s, 1H), 6.24 

15 (s, 1H), 3.90 (d, J = 2.4Hz, 1H), 3.63 (d, J = 13.7Hz, 1H), 3.54 (s, 3H), 3.40 (d, 
J = 13.7Hz, 1H), 3.31-3.21 (m, 1H), 3.17 (s, 3H), 2.85 (ddd, J = 2.4, 2.4, 2.4Hz, 
1H), 2.80 (ddd, J = 12.6, 12.6, 3.1Hz, 1H), 2.14 (dm, J = 12.6Hz, 1H), 1.93 
(ddddd, J = 12.6, 12.6, 12.6, 4.0, 4.0Hz, 1H), 1.69 (br.s, 2H), 1.61 (dddd, J = 
12.6, 12.6, 3.7, 3.7Hz, 1H), 1.42 (dm, J = 12.6Hz, 1H), 1.29 (s, 3H), 1.28 (s, 3H) 

20 ppm. 

This was employed in the next salt formation step without further purification, 
(vi) rajfr-3-(6-Methoxv-1.3.3-trimeth^^ 
dihvdrochloride (Compound 13) 

To a solution of compound 12 (0.48g, 1.22mmol) in MeOH (0.5ml) was added 
25 an excess amount of Hydrogen Chloride, Methanol Reagent 10 (Tokyo Kasei, 6.0ml). 
After the solvent MeOH was evaporated in vacuo, the residual solid was recrystallized 
from MeOH-E^O. The recrystallization mixture was left to stand at 4 °C in a 
refrigerator for three nights. The crystals precipitated were collected by filtration, 
washed with Et 2 0 (x2), and dried in vacuo at 50 °C to give compound 13 (0.401g, 
30 70.4%) as a white powder. 

mp 223.7 - 239.7 °C; IR ^(nujol) 2900-2200(br. , s), 1718(s), 1710(s), 
1630(s), 1605(m), 1565(s), 1505(s), 1250(s), 1180(s), 1129(s), 1060(m), 900(m), 
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850(m), 824(m), 765(m), 750(s), 692(s) cm 1 . Anal % Calc for C^HmNjOjCI,: C; 
61.80, H; 7.13, N; 9.01. Found: C; 61.67, H; 7.13, N; 9.00. 

Example 3 

Preparation af ^25J^-2-Diphenvlmethvl-3-f6-methoTy- 1 -methvl-2-nvfv 1 ,? , ? , 4- 

5 tetrahvdroquinolin-7-vnmethvlamino-l-azabicvc1or2.2.21octanft (Compoynri 17) 

(i) 6-Methoxv-l -methvl-2-oxo-L2-dihydroquinoline (Compound Id) 

Preparation of compound 14 from 6-methoxyquinoline was carried out 
according to the procedures disclosed in EP 385662. 

A mixture of 6-methoxyquinoline (16 g, 100 mmol) and dimethyl sulfate (13 

10 g, 100 mmol) and in benzene (50 ml) was refluxed for 1 hr. After the reaction mixture 
was cooled down to room temperature, the orange solution was decanted off. The 
resulting salt was washed with benzene (30 ml x 3). This salt was dissolved in H 2 0 (50 
ml) and the solution was washed with benzene (30 ml). This solution and a solution 
of NaOH (12 g, 300 mmol) in H 2 0 (50 mL) were added to a mixture of potassium 

15 ferricyanide (66 g, 200 mmol) in H 2 0 and CH 2 C1 2 at room temperature over 15 min. 
The resulting mixture was stirred at room temperature for 15hr. The organic layer 
was separated and the aqueous layer was extracted with CH 2 C1 2 (150 ml) three times. 
The combined extracts were dried over Na 2 S0 4 and concentrated. The crude was 
purified by recrystallization from AcOEt-hexane to give compound 14 (12 g, 63 mmol, 

20 63%) as a pale yellow crystal. 

'H-NMR (270MHz) 5 (CDC1 3 ) 7.70-6.70 (m, 5H), 3.88 (s, 3H), 3.72 (s, 3H) 

ppm. 

(ii) 6-Methoxv-l-m ethvl-2-oxo-L2.3.4-tetrahvdroouinoline (Comp ound 15) 

A mixture of compound 14 (3.0 g, 16 mmol), 10 % Pd-C (0.7 g) and EtOH 
25 (20 ml) was heated in an autoclave at 100°C under 50 atm of H 2 for 15hr. The catalyst 
was removed by filtration and the filtrate was concentrated in vacuo to give a crude 
solid. This was purified by recrystallization from MeOH to give compound 15 (1.8 
g, 9.4 mmol, 53%) as a colorless crystal. 

! H-NMR (270 MHz) 5 (CDC1 3 ) 6.96-6.68 (m, 3H), 3.79 (s, 3H), 3.33 (s, 3H), 
30 2.95-2.56 (m, 4H) ppm. 

fiii) 6-Methoxv-l-methvl-2-oxo-1.2.3^ 

(Compound 1<fl 
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This compound was prepared from compound 15 in the same manner of 
compound 3 

'H-NMR (270 MHz) 6 (CDC1,) 10.44 <s, 1H), 7.42 (s, 1H), 6.84 (s, 1H), 
3.94 (s, 3H), 3.37 (s, 3H), 2.97 (t, 2H, J = 7Hz), 2.66 (t, 2H, J = 7Hz) 

5 £iv) ^2^.3.yj-2-DiDhenvlmet hvl-3-f6-methoxv-l -m<*thvl-2-oyo-1 .2.^4- 

tetrahvdroouinolin-7-vnmethvlar nino-l-azabicvclof2.2.21nr.tane ( Comp ound \ 7 ) 

This compound was prepared from compound 16 and compound 4 in the same 
manner of compound 5 

mp 136 - 139 °C. 'H-NMR (270 MHz) 6 (CDC1 3 ) 7.38-6.43 (m, 12H), 4.47 
10 (d, J = 12 Hz, 1H), 3.75-2.55 (m, 13H), 3.54 (s, 3H), 3.27 (s, 3H), 2.16-1.20 (m, 
4H) ppm. Anal. Calc for C3 2 H„N 3 O 2 -0.25H 2 O: C; 76.84 %, H; 7.56 %, N; 8.40 %. 
Found: C; 76.81 %, H; 7.45 %, N, 8.41 %. 

Example 4 

Preparation of (2S.3S) - 2 - Dip henvlmethv1-3-r6-methoxv.1-tnethv1-2-nicf>-1 7- 
15 dihvdroquinolin-7-Ynme thvlamino-l-azabicyc1or2.2.21octane (Compound 1 j») 

(i)6-Methoxv-l-methvl-2-oxo-1 .2-dihvdroquinoline-7-(arboxaldehvdefCompoiindlM 
A mixture of compound 16 (2.0 g, 9.0 mmol), DDQ (9.0 g, 40 mmol) and 

dioxane (100 ml) was stirred and heated at 140 °C for two days. After the reaction 

mixture was cooled down to room temperature, the mixture was filtered and the filtrate 
20 was concentrated in vacuo. The residue was purified by a column chromatography on 

silicagel to give a pale yellow solid, which was recrystallized to give compound 18 

(0.7 g, 31 mmol, 35%) as a pale yellow crystal. 

'H-NMR (270 MHz) 5 (CDC1 3 ) 10.57 (s, 1H), 7.84 (s, 1H), 7.64 (d, J = 10 Hz, 

1H), 7.10 (s, 1H), 6.84 (d, J = 10 Hz, 1H), 4.00 (s, 3H), 3.75 (s, 3H) ppm. 
25 fii) ^.J5J-2-Diphenvlmethvl-3-f6-me thoxv-l-methvl-2-oxn-l 2.riihvdroouinn1in-7- 

ynmf>thy1aiT 1 inft.1- ? 7 g hicvclor2.2.21octane (Compound Hft 

This compound was prepared from compound 18 and compound 4 in the same 

manner of compound 5 

mp 125 - 128 °C. 'H-NMR (270 MHz) 5 (CDC1 3 ) 7.61-6.63 (m, 14H), 4.47 
30 (d, J = 12 Hz, 1H), 3.72-2.55 (m, 9H), 3.66 (s, 3H), 3.62 (s, 3H), 2.14-1.20 (m, 

4H) ppm. Anal. Calc for C 32 H 3J N 3 O 2 -0.5H 2 O-0.4(2-propanol): C; 75.71 %, H; 7.50 

%, N; 7.98 %. Found: C; 75.41 %, H; 7.50 %, N; 7.91 %. 
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Example 5 

Preparation of (2S. JSK3-(6-methoxv-l-methvl- 2-oxo-l -2.3 , 4-tetrahYriron , tiinn1in-7. 
vnmethvlamino-2- phenvlpiperidine dihvdrochloride fromponnri 21) 
ffl ^25..?5J-2-PhenvlDiperidin-3 -amine dihvdrochloride (Compound 2(tt 
5 This compound was prepared according to the procedures disclosed in EP- 

558156. 

fiD r25.5.S;-3-f6-Methoxv-l-methvl-2-oxn -l,2.3 4-tPtr^hvdroqiiinn1in-7- 

vl)methvlamino -2-phenylpiperidine dihvdrochloride (Comp ound 21) 

A mixture of compound 20 (250 mg, 1 mmol), compound 16 (220 mg, 1 mmol) 

10 and sodium triacetoxyborohydride (400 mg, 1.9 mmol) in CH 2 C1 2 (10 ml) was stirred 
at room temperature for 24hr., quenched with NaHC0 3 aq , and extracted with 
CH 2 C1 2 three times. The combined extracts were dried over Na 2 S0 4 and concentrated. 
The crude was purified by a column chromatography on silicagel to give a free base 
of compound 21. This was derived to dihydrochloride salt with HCl-MeOH, which 

15 was washed with IPA to give compound 21 (100 mg, 0.22 mmol, 22%) as a colorless 
crystal. 

mp 265 - 268 °C. IR ^(KBr) 3415, 2935, 1673, 1647, 1556, 1513, 1469, 
1452, 1430, 1366, 1249, 1185, 1163, 1065, 1027 cm '. 'H-NMR (270 MHz) 8 (free 
base; CDClj) 7.43-6.52 (m, 7H), 4.00-3.28 (m, 4H), 3.51 (s, 3H), 3.22 (s, 3H), 2.96- 
20 1 .45 (m, 10H) ppm. Anal. . Calc for CjjH^jOj • 2HC1 • 0.5H 2 O: C; 59. 87 % , H, 6.99 
%, N, 9.11 %. Found: C; 59.82%, H; 7.37 %, N, 9.23 %. 

The compound obtained was subjected to the IM-9 binding assay, the [Sar 9 , 
Met(02) n ]substance P-induced tapping test and the verapamil binding study as 
described before, with the results of less than O.lnM, 52% (% inhibition at 0.3mg/kg 
25 scoring) and more than 3000nM, respectively. 

Example 6 

Preparation of r2>y.i.V)-3-f6-Isopropoxv-l-methvl- 2-oxo-1.2 ^ 4-tetrahvrirnqiii T inlin i .7. 
vr>methv1aminn-9.-phenvlpiperidine dihvdro chloride mnmpound 2^) 
(i) 6-Hvdroxv-l-methvl-2-oxo-1.2.3.4-tetrahvdnv| uinoline mnmp otinrf 2?) 
30 To a stirred solution of compound 15 (500 mg, 2.61mmol) in CH 2 C1 2 (7 ml) 

was added BBr 3 (1.0 M in CH 2 C1 2 , 5.74 ml, 5.74 mmol) at room temparature, and 
stirred for 3h. The mixture was poured into ice water. The aqueous layer was extracted 
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with AcOEt (x 2). The combined organic layers were washed with sat. NaCl aq, dried 
(MgS0 4 ), filtered, and concentrated to give compound 22 (350 mg, 76%) as a colorless 
crystal. 

'H-NMR (270MHz) 6 (CDC1,) 6.85 (1H, d, J = 8.4 Hz), 6.75-6.70 (m, 2H), 
5 3.34 (3H, s), 2.86 (2H, t, / = 7. 1 Hz), 2.63 (2H, t, / =7.1Hz)ppm. 
fiiV 6-IS0Dr0P0XV-l-methvl-2-oxo-1.2.3.4-tetrah vdroauino1inp. (Compound «) 

To a stirred solution of compound 22 (350 mg, 1.98 mmol) and 2-iodopropane 
(0.590 ml, 5.93 mmol) in acetone (16 ml) was added CszCOj (2.90 g, 8.91 mmol), 
and heated at 55°C for 3h. The mixture was filtered over celite and washed with 
10 acetone. The filtrate was concentrated to give crude compound 23. This was diluted 
with AcOEt, washed with water and sat. NaCl aq, dried (MgS0 4 ), and concentrated. 
This was purified by Si0 2 chromatography to give compound 23 (382 mg, 88%) as a 
colorless oil. 

'H-NMR (270MHz) 5 (CDC1 3 ) 6.88 (1H, d, J = 8.4 Hz), 6.80-6.70 (m, 2H), 
15 4.49 (1H, hep, J = 5.9 Hz), 3.33 (3H, s), 2.86 (2H, t, J = 7.2 Hz), 2.66-2.59 (2H, 
m), 1.33 (6H, d, J « 5.9 Hz) ppm. 

flip 6-ISQPropoxv -1- methvl^-oxo-l ^^ ^-te trahvdroQuinnline^-carhnYalriPhY rf^ 
(Compound 241 

To a stirred solution of compound 23 (382 mg, 1.74 mmol) in CH 2 C1 2 (10 ml) 
20 was added TiCl„ (0.42 ml, 3.83 mmol) at -20°C. After the reaction mixture was 
stirred for 10 minutes, Cl 2 CHOMe (0.35 ml, 3.83 mmol) was added at -20°C; and 
stirred for 2h. After H 2 0 was added, the mixture was extracted with CH 2 C1 2 (x 3). 
The combined extracts were dried (MgS0 4 ), filtered, and concentrated. The residue 
was purified by SiOz chromatography to give compound 24 (391 mg, 91 %) as a slight 
25 yellow crystal. 

■H-NMR (270 MHz) 5 (CDC1,) 10.44 (1H, s), 7.41 (1H, s), 6.84 (1H, s), 4.65 
(1H, hep, J = 5.9 Hz), 3.36 (3H, s), 2.94 (2H, t, J = 7.3 Hz), 2.66 (2H, t, J = 
7.3 Hz), 1.40 (6H, d, J = 5.9 Hz) ppm. 

fix) (2S.3SS- 1 -r gr/-Butoxycarbon vl-3-(6-isopropoxv- 1 -methyl-2-oxo- 1.2.3.4- 

30 tetrahvdroquinolin-7-yl' >methylamino-2-phenvlpiperidine (Compound 2S\ 

A mixture of compound 9 (436 mg, 1.58 mmol), compound 24 (390 mg, 1.58 
mmol), sodium triacetoxyborohydride (670 mg, 3.16 mmol) and CH 2 C1 2 (8 ml) was 
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stirred under nitrogen at room temperature for 2h. After NaHC0 3 aq. solution was 
added, the mixture was extracted with CH 2 C1 2 (x 3). The combined extracts were dried 
(MgS0 4 ), filtered and concentrated. This was purified by SiOz chromatography to give 
compound 25 (698 mg, 87%) as a colorless oil. 
5 'H-NMR (270 MHz) 5 (CDC1,) 7.58 (2H, d, 7 = 7.0 Hz), 7.37-7.22 (3H, m), 

6.88 (1H, s), 6.64 (1H, s), 5.54-5.42 (1H, m), 4.45 (1H, hep, 7 = 5.9 Hz), 4.02- 
3.78 (3H, m), 3.30 (3H,s), 3.12-2.92 (2H, m), 2.83 (2H, t, 7 = 7.3 Hz), 2.61 (2H, 
t, 7 = 7.3 Hz), 1.95-1.30 (4H, m), 1.40 (9H, s), 1.26 (3H, d, 7 = 5.9 Hz), 1.24 
(3H, d, 7 = 5.9 Hz) ppm. 

10 fv> as. J5>-3-f6-Isoprop oxv- 1 -methvl-2-oxo- 1 .2. 3.4-tetrahvriro^uino1in-7-y1 Wt h y | 
amino-2-phenvlpiperidine dihvdrochtori de fCompound 2<ft 

To a solution of compound 25 (312 mg, 0.615 mmol) in AcOEt (6 ml) was 
added an excess amount of Hydrogen Chloride, Methanol Reagent 10 (Tokyo Kasei, 
3 ml). The mixture was stirred for 4 h and then evaporated in vacuo, the residual solid 

15 was recrystallized from MeOH-Et z O to give compound 26 (140 mg, 47%) as a white 
crystal. 

mp 249-251 °C; 'H-NMR (270 MHz) 5 (free base; CDC1,) 7.40-7.18 (5H, m), 
6.63 (1H, s), 6.55 (1H, s), 4.31 (1H, hep, 7 = 6.2 Hz), 3.89 (1H, d, 7 = 2.2 Hz), 
3.54 (1H, d, 7 = 13.7 Hz), 3.41 (1H, d, 7 = 13.7 Hz), 3.42-3.20 (1H, m), 3.20 

20 (3H,s), 2.95-2.75 (4H, m), 2.64-2.55 (2H, m) 2.22-2. 10 (1H, m), 1.98-1.82 (1H, m), 
1.72-1.56 (1H, m), 1.52-1.39 (1H, m), 1.15 (3H, d, 7 = 5.9 Hz), 1.12 (3H, d, 7 
= 5.9 Hz) ppm. IR ^ (KBr) 3420, 2915, 2650, 2460, 1666, 1513, 1468, 1436, 
1404, 1372, 1130, 964 cm 1 . Anal, calcd for Ch^^C^CI,: C; 62.50%, H; 7.34%; 
N 8.75%; Found: C; 62.12%, H; 7.58%, N; 9.04%. 

25 Example 7 

Preparation pi #S.3S)-3-(6- Methoxv-l-methvl-2-oxn-1 9,-dihvdroquinn1in-7- 

vnmethvlarnino-2-phenvlpiperi dine dihvdrochloride rrnmpound 2$) 
(il%y.3SH-rm-Butoxvcarbonvl- 3-(^^ 
yl)methylamino-2-phenylpiperidine fCompound 27) 

30 This compound was prepared from compound 18 and compound 9 in the same 

manner of compound 11. 

'H-NMR (270 MHz) 5 (CDC1 3 ) 7.70 - 6.66 (9H, m), 5.52 (1H, br), 4. 10 - 3.62 
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(3H, m), 3.77 (3H,s), 3.68 (3H,s), 3.30 - 2.92 (2H, m), 2.10 - 1.30 (4H, m), 1.40 
(9H, s) ppm. 

This was employed in the next step without further purification, 
(ii) #S..?.S)-3-(6-Methoxv- 1 -methvl-2-oxo- 1 ^-dihvdrrguinolin^-y^methvlarnino-S- 
5 phenylpiperidine dihydrochloride (Compound 28) 

This compound was prepared from compound 26 in the same manner of 
compound 12. 

mp 260 - 263 °C. 'H-NMR (270 MHz) 5 (free base; CDC1 3 ) 7.60 - 6.62 (9H, 
m), 3.95 - 2.75 (6H, m), 3.61 (3H,s), 3.54 (3H,s), 2.23 - 1.42 (4H, m) ppm. Anal. 
10 Calc for CaH^NjO^HCl-HjO: C; 58.98 %, H, 6.67 %, N, 8.97 %. Found: C; 
58.71%, H; 6.97 %, N, 8.72 %. 

Example 8 

Preparation Of (2S.3S)-3-( l-Isopropvl-6-rnethoxv-2-oxo-1 -2 3.4-tetrahvHroQuinn1in.7- 
vnmethvlamino-2-nhenvlpiperidine dihydrochl oride (Comp ound ffl 
15 (i) 6-Met hoxv-2-oxo-1.2.3.4-tetrahvdroquinoline (Compound 20) 

This compound was prepared according to the procedure (J. Med. Chem. 30. 
295(1987)). 

(ii) l-Isopronvl-6-methoxv-2-oxo-1.2.3.4-tet rahvdroouinnline (Comp ound in) 

To a stirred solution of compound 29 (560 mg, 3.0 mmol) and 2-iodopropane 

20 (1.0 g, 6.0 mmol) in DMF (5 ml) was added NaH (240 mg, 6.0 mmol), and heated 
at 60 °C for 3 h. The mixture was diluted with water, extracted with CH 2 C1 2 (50 ml) 
three times. The combined extracts were dried over NajSC^ and concentrated. The 
crude product was purified by a column chromatography on silicagel to give compound 
30 (290 mg, 1.3 mmol, 44%) as a pale yellow crystal. 

25 'H-NMR (270 MHz) 5 (CDC1 3 ) 7. 10-6.70 (m, 3H), 4.68 (hep, 1H, J = 7Hz), 

3.79 (s, 3H), 2.84-2.50 (m, 4H), 1.50 (d, 6H, J = 7Hz) ppm. 

fiii) l-Isopropvl-6-methoxv-2-oxo-1.2.3.4-t etrahvdroquinoline-7-carhnYa1Hp hyH>. 

(Compound 311 

This compound was prepared from compound 30 in the same manner of 
30 compound 3 

'H-NMR (270 MHz) 5 (CDC1 3 ) 10.43 (s, 1H), 7.57 (s, 1H), 6.82 (s, 1H), 
4.67 (hep, 1H, J = 7Hz), 3.93 (s, 3H), 2.87 (t, 2H, J = 7Hz), 2.57 (t, 2H, J = 
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7Hz), 1.51 (d, 6H, J = 7Hz) ppm. 

IbO (2SJS)-\ -fg/f-Butoxvcarhon vl-3-( 1 -isn propvl-6-methoxv-2-oxn- 1 .1 3 , A. 

tetrahvdroquinolin-7-vnmeth vlamino-2-phenvlpiperidine (Compound 3 2) 

This compound was prepared from compound 31 and compound 9 in the same 
5 manner of compound 11. 

'H-NMR (270 MHz) 5 (CDC1,) 7.65 - 6.60 (7H, m), 5.48 (1H, br), 4.62 (1H, 
hep, 7=7 Hz), 4.03 - 3.75 (3H, m), 3.70 (3H, s), 3.14 - 2.48 (6H, m), 1.95 - 1.40 
(4H, m), 1.48 (3H, d, J = 7 Hz), 1.47 (3H, d, / = 7 Hz), 1.40 (9H, s) ppm. 
This was employed in the next step without further purification. 

*0 r25.i5>-3-n-I^opropvl-6-methoxv- 2-oxo-1.2 ^.4-tetrahyrir O0 uinolin-7. 

vnmethvlamino-2-nhenvlpiperiri ine dihvdmchloride (Compound } }) 

This compound was prepared from compound 32 in the same manner of 
compound 12. 

mp 257 - 260 °C. IR Vwm (KBr) 3440, 2960, 2925, 1665, 1554, 1506, 1464, 
15 1455, 1435, 1412, 1372, 1355, 1326, 1316, 1234, 1196, 1141, 1033 cm '. 'H-NMR 
(270 MHz) 5 (free base; CDC1 3 ) 7.40 - 6.50 (7H, m), 4.55 (1H, hep, J =7 Hz), 
3.94 - 3.22 (4H, m), 3.49 (3H,s), 2.90 - 2.47 (6H, m), 2.20 - 1.38 (4H, m), 1.46 
(3H, d, / =7 Hz), 1.46 (3H, d, J = 7 Hz) ppm. Anal.. Calc for 
C 2S H 3 3N 3 0 2 -2Ha.H 2 0: C; 60.24 %, H, 7.48 %, N, 8.43 %. Found: C; 60.46%, 
20 H; 7.77 %, N, 8.13 %. 

Example 9 

Preparation of (2S. J5J-3-ff 6-Difluorometh oxv-l -methvl-2-oxo- 1 . 2 . T A- 

tetrahvdiic<]uinolin-7-vnmethynamino^ 
371 

25 £D 6-Hvdroxv-l-methv1-2-oxn-1.2.3.4-tetr ahvdroouino1ine-7-carhox a 1rie.h Y ^ » 

(Compound 341 

This compound was prepared from compound 16 in the same manner of 
compound 22. 

•H-NMR (270MHz) 5 (CDCI3) 10.89 (1H, s), 9.88 (1H, s), 7.07 (1H, s), 6.85 
30 (1H, s), 3.39 (3H, s), 2.98-2.88 (2H, m), 2.68-2.58 (2H, m) ppm. 
ffi)6-Piflupromethpxv-l-methv1-2K)xo-1.2^ 
(Compound 3^ 
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To a stirred solution of compound 34 (160 mg, 0.78 mmol) and NaOH (200 
mg, 5.0 mmol) in dioxane - H 2 0 (10 ml) was bubbled C1CHF 2 at 100 °C for 18 h. 
The solvent was removed by evaporation, and the residue was diluted with CH 2 C1 2 . 
This was washed with water and brine, dried over MgS0 4 , filtered, and concentrated. 
5 The crude product was purified by a column chromatography on silicagel to give 
compound 35 (20 mg, 0.078 mmol, 10 %) as a white solid. 

'H-NMR (270MHz) 8 (CDC1 3 ) 10.34 (1H, s), 7.49 (1H, s), 7.11 (1H, s), 6.64 
(1H, t, J = 72.5 Hz), 3.40 (3H, s), 3.05 - 2.95 (2H, m), 2.73 -2.63 (2H, m) ppm. 

liii) ^.^-l-Zgrr-Butoxvcarbonvl-S-rre-difluoromethoicv-l - methvl-2-oxo-1 ? , y~ 

10 tetrahydroquinolin-7-ynmethynamino-2-phenylpiperidine (Compound 361 

This compound was prepared from compound 35 and compound 9 in the same 
manner of compound 11. 

'H-NMR (270 MHz) 8 (CDClj) 7.62 - 7.53 (2H, m), 7.38 - 7.23 (3H, m), 6.95 
- 6.91 (2H, m), 6.42 (1H, t, J = 74.4 Hz), 5.52 - 5.43 (1H, m), 4.02 - 3.88 (3H, m), 
15 3.29 (3H, s), 3. 12 - 2.94 (2H, m), 2.90 - 2.82 (2H, m), 2.67 - 2.58 (2H, m), 2.00 - 
1.40 (4H, m), 1.40 (9H, s) ppm. 

fiv) ^25.i5W3-rf6-Difluorome thoxv-l-methvl-2-oxo-1.2.3.4-tetrahyriroouino1in-7- 

vnmethvnamino-2-phenvlpipe ridine dihvdrochloride (Compound 37> 

This compound was prepared from compound 36 in the same manner of 

20 compound 12. 

mp 238 - 240 °C. IR (KBr) 3440, 2930, 2763, 2475, 1681, 1521, 1431 , 
1116, 1044 cm '. 'H-NMR (270 MHz) 8 (free base; CDCy 7.42 - 7.22 (5H, m), 6.83 
(1H, s), 6.75 (1H, s), 6.25 (1H, t, J = 74.3 Hz), 4.03 - 3.98 (1H, m), 3.62 (1H, d, 
J = 13.9 Hz), 3.42 - 3.33, (1H, m), 3.38 (1H, d, J = 13.9 Hz), 3.19 (3H, s), 2.98 - 

25 2.76 (4H, m), 2.65 - 2.55 (2H, m), 2.20 - 1.50 (4H, m) ppm. Anal. Calc for 
CaH^FjNA^HCl: C; 56.56 %, H, 5.98 %, N, 8.60 %. Found: C; 56.28 %, H; 
6.05 %, N, 8.39 %. 

Example 10 

Preparation of r25.35)-3-rf6-Methoxv- 1 -r 2.2.2-trifluoroethvtt-2-nYn- 1 ? , 3 , 

30 tetrahvdroouinolin-7-vnmethynamino-2-phenvlpir^ dinedihvdrophloridefCompniinri 
41) 

(i) 6^Methoxv-l-f2.2.2-trifluoroethvlV2-oxo-1. 2.3.4-tetrahvdtoauinolinp/rnmp niinH 
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This compound was prepared from compound 29 and CH 3 SO,CH 2 CF 3 in the 
same manner of compound 30. 

'H-NMR (270MHz) 5 (CDC1,) 6.98 (1H, d, J = 8.4 Hz), 6.80 - 6.72 (2H, m), 
5 4.61 (2H, q, / = 8.4 Hz), 3.80 (3H, s), 2.95 - 2.87 (2H, m), 2.75 - 2.67 (2H, m) 
ppm. 

fill 6-Methoxv-1-f2.2.2-trifli] oroethvn-2-oxo-1.2.3.4-tptrahvdroouino1inft-7- 

carboxaldehvde (Compound 39^ 

This compound was prepared from compound 38 in the same manner of 
10 compound 3 

'H-NMR (270MHz) 5 (CDC1,) 10.43 (1H, s), 7.53 (1H, s), 6.86 (1H, s), 4.68 
(2H, q, J = 8.4 Hz), 3.95 (3H, s), 3.05 - 2.96 (2H, m), 2.78 - 2.69 (2H, m) ppm. 
iiiil fl$Jfl-Hm-Butoxvcarbonvl-3-rr^ 

1 .2 J.4-tetrahvdroQuinolin-7-vnmethvnami no-2-DhenvlpiDeridine rnnmpound 401 
15 This compound was prepared from compound 39 and compound 9 in the same 

manner of compound 11. 

'H-NMR (270MHz) 5 (CDCIj) 7.60 - 7.50 (2H, m), 7.35 - 7.18 (3H, m), 6.98 

(1H, s), 6.63 (1H, s), 5.53 - 5.38 (1H, m), 4.70 - 4.50 (2H, m), 3.98 - 3.70 (3H, m), 

3.72 (3H, s), 3.08 - 2.80 (4H, m), 2.70 - 2.62 (2H, m), 1.90 - 1.40 (4H, m), 1.39 
20 (9H, s) ppm. 

fiv) g>y.3^-3-rr6-Methoxv-l-f2.2.2-trifluoroethv1V 2-oxo-l .2 3 4-tetrahvdmqninn1ip.7- 
ynmethvnamino-2-nhenvlDiperidine dihvdrochlorid e (Compound 41) 

This compound was prepared from compound 40 in the same manner of 
compound 12. 

25 mp 243 - 245 °C. IR ^ (KBr) 3450, 2940, 2785, 2700, 1679, 1578, 1427, 

1260, 1169, 1154, 1037 cm 1 . 'H-NMR (270 MHz) 5 (free base; CDC1 3 ) 7.42 - 7.22 
(5H, m), 6.87 (1H, s), 6.53 (1H, s), 4.82 - 4.48 (2H, m), 3.95 (1H, d, J = 2.2 Hz), 
3.65 (1H, J = 14.3 Hz), 3.54 (3H, s), 3.41 (1H, d, J = 14.3 Hz), 3.40 - 3.30 (1H, 
m), 2.95 - 2.80 (4H, m), 2.72 - 2.62 (2H, m), 2.20 -1.95 (2H, m), 1.73 - 1.45 (2H, 

30 m) ppm. Anal. Calc for C^FjNjO^HCl: C; 55.39 %, H, 5.81 %, N, 8.07 %. 
Found: C; 55.05 %, H; 5.87 %, N, 8.08 %. 

Example 11 



WO 97/03066 



PCT/IB96/00434 



29 

Preparation of — r2^.55J-3-rri-Methvl-6-r2 .2.2-trifliiorn e thoxvV2-oxo-1.2.3.4- 

tetrahvdroQuinolin-7-vnmethvnamino-2-phenvlDiperidinpdihvdrnrh1nride (Compound 
451 

(i) l-Methvl-6-f2.2.2-trifluoroethoxv^2-oxo.t.2 .3.4-tetrahyriroQuinolinerromp niin^ 
5 42) 

This compound was prepared from compound 21 and CH 3 S0 3 CH 2 CF 3 in the 
same manner of compound 23. 

•H-NMR (270MHz) 5 (CDC1 3 ) 6.95 - 6.78 (3H, m), 4.33 (2H, q, J = 8.1 Hz), 
3.34 (3H, s), 2.93 - 2.84 (2H, m), 2.68 - 2.59 (2H, m) ppm. 

J 0 £»i) l-Methvl-6-f2.2.2-trifluo roethoxvV2-oxo-1.2.3.4-tetrahvdroqiiinn1in^-7- 

carboxaldehvde (Compound 431 

This compound was prepared from compound 42 in the same manner of 
compound 3 

This was employed in the next step without further purification. 

15 fin) ^5.^-l-rm-Butoxv(ar honvl-3-rri-methvl-6-(2.2-2-trifluoroethoxvV2-oxo- 

1 .2.3.4-tetrahyd roquinolin-7-ynmethyllamino-2-phenvlpiperidine (Compound 44) 

This compound was prepared from compound 43 and compound 9 in the same 
manner of compound 11. 

'H-NMR (270MHz) 6 (CDC1 3 ) 7.64 - 7.52 (2H, m), 7.36 - 7.22 (3H, m), 6.91 
20 (1H, s), 6.63 (1H, s), 5.52 - 5.42 (1H, m), 4.29 (2H, q, J = 8.4 Hz), 4.02 - 3.90 
(1H, m), 3.93 - 3.78 (2H, m), 3.29 (3H, s), 3.12 - 2.88 (2H, m), 2.90 - 2.80 (2H, 
m), 2.67 - 2.57 (2H, m), 1.98 - 1.50 (4H, m), 1.40 (9H, s) ppm. 

fiv) gS.JSy3-rri- Mefovl^(2.2.2-trifluoro^ 

vnmethynamino-2-phenylpiperidine dihvdrochloride (Compound 4S\ 
25 This compound was prepared from compound 44 in the same manner of 

compound 12. 

mp 239 - 240 °C. IR ^(KBr) 3440, 2955, 2775, 1650, 1520, 1471, 1454, 
1292, 1245, 1158 cm" 1 . 'H-NMR (270 MHz) 5 (free base; CDC1 3 ) 7.38 - 7.20 (5H, 
m), 6.67 (1H, s), 6.55 (1H, s), 4.13 (2H, q, J = 8.4 Hz), 3.95 (1H, d, 7 = 1.8 Hz), 
30 3.60 (1H, J = 14.3 Hz), 3.41 (1H, d, / = 14.3 Hz), 3.38 - 3.27 (1H, m), 3. 19 (3H, 
s), 2.96 - 2.77 (4H, m), 2.65 - 2.57 (2H, m), 2.20 - 2.07 (1H, m), 2.00 - 1.37 (3H, 
m)ppm. Anal. Calc for C^HjgFjN^^HCl^HzO: C; 51.80 %, H, 6.16 %, N, 7.55 
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%. Found: C; 51.45 %, H; 5.91 %, N, 7.38 %. 

Example 12 

PTeDarationof^.i5J-3-rf6-Methoxv-l-methvl-2-thioxo-l ?^,4- tctrahvdrnqninn|i n .7. 
vnmethvnamino-2-Dhenvlpiperidine dihvdroc hloride (Compound 49^ 
5 (il 6-Methoxv-l-methv l-2-thioxo-1.2.3.4-tetrahydroquino1ine (Compound 

To a stined solution of compound 15 (350 mg, 1.83 mmol) in toluene (5 ml) 
was added Lawesson's Reagent (407 mg, 1.01 mmol), and refluxed for 1.5 h. The 
solvent was evaporated, and the residue was purified by a column chromatography on 
silicagel to give compound 46 (363 mg, 1.75 mmol, 96%) as a white solid. 
10 'H-NMR (270MHz) 8 (CDC1 3 ) 7.06 (1H, d, J = 8.8 Hz), 6.79 (1H, dd, J = 

8.8, 2.9 Hz), 6.72 (1H, d, J = 2.9 Hz), 3.89 (3H, s), 3.81 (3H, s), 3.21 - 3.14 (2H, 
m), 2.81 - 2.74 (2H, m) ppm. 

till 6-Methoxv- 1 -methvl-2-thioxo- 1 .2 3.4 -tetrahvdrnquinoline-7-carfaoxa1dehvdR 

(Compound 47> 

15 This compound was prepared from compound 46 in the same manner of 

compound 3. 

'H-NMR (270MHz) 6 (CDC1 3 ) 10.44 (1H, s), 7.60 (1H, s), 6.83 (1H, s), 3.96 
(3H, s), 3.92 (3H, s), 3.24 - 3.16 (2H, m), 2.91 - 2.83 (2H, m) ppm. 

fill) (2S.3S)- 1 -rerr-Butoxvc arbon vl-3-ff 6-methoxv- 1 -meth yl-2-thioxo- 1.2.3 , 4- 

20 tetrahydroq uinolin-7-ynmethynamino-2-phenv1piperidine (Compound 48) 

This compound was prepared from compound 47 and compound 9 in the same 
manner of compound 11. 

'H-NMR (270MHz) 6 (CDC1,) 7.60 - 7.53 (2H, m), 7.36 - 7.23 (3H, m), 7.04 
(1H, s), 6.60 (1H, s), 5.53 - 5.45 (1H, m), 3.99 - 3.89 (1H, m), 3.85 (3H, s), 3.82 
25 (2H, s), 3.73 (3H, s), 3.19 - 3. 12 (2H, m), 3.11 - 2.92 (2H, m), 2.78 - 2.70 (2H, m), 
1.90 - 1.50 (4H, m), 1.40 (9H, s) ppm. 

r2S.3S)-3-r(6-Methoxy-l -methvl-2-thioxo-1.2_3 4-tetrahy rirn q U inolin-7- 

vttmethvnamino- 2-phenvlpiperidine dihydrochloride (Compound 49) 

This compound was prepared from compound 48 in the same manner of 
30 compound 12. 

mp 245 - 246 °C. IR ^(KBr) 3445, 2930, 2680, 1561, 1477, 1434, 1259, 
1105 cm 1 . 'H-NMR (270 MHz) 5 (free base; CDC1 3 ) 7.33 - 7.21 (5H, m), 6.82 (1H, 
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s), 6.50 (1H, s), 3.92 (1H, d, / = 2.2 Hz), 3.75 (3H, s), 3.66 (1H, d, J = 13.9 Hz), 
3.55 (3H, s), 3.43 (1H, d, / = 13.9 Hz), 3.33 - 3.24 (1H, m), 3.17 - 3.10 (2H, m), 
2.88 - 2.67 (4H, m), 2.20 - 2.11 (1H, m), 2.03 - 1.80 (1H, m), 1.75 - 1.55 (1H, m), 
1.54 - 1.42 (1H, m) ppm. Anal.. Calc forCuH^OS^Cl'O.lHjO: C; 58.46 %, 
5 H, 6.88 %, N, 8.82 %. Found: C; 58.74 %, H; 6.69 %, N, 8.93 %. 

Example 13 

Preparation of (2S. J^J-3-rf7-Methoxv-l - methv1-2-nvn-7,.3.4.5-tetrahvrirn. ] fj. 

benzazepin-8-vnmethvnamino-2-phenvlpiperi dine dihvdmrhloride (Compound 541 

(i) 7-Methoxv-2-oxo-2.3.4.5-tet rahvdro-lH-benzazepine (Compound 50) 
10 To a stirred solution of 6-methoxy-l-tetralone (1 .0 g, 5.7 mmol) in CH 2 C1 2 (10 

ml) was added cone. H 2 S0 4 (5 ml) at 0°C, and then NaN,(l .0 g) was added gradually 

over 30 min. The mixture was warmed up to room temperature, and stirred for 3h. 

The mixture was cooled, basified with NaOH aq., and extracted with CH 2 C1 2 . The 

organic layers were combined, dried (MgS0 4 ), filtered, and concentrated, the residue 
15 was purified by a column chromatography on silicagel to give compound 50 (0.10 g, 

0.52 mmol, 9.2%) as a white solid. 

"H-NMR (270MHz) 5 (CDC1,) 7.65 (1H, br. s), 6.94 - 6.88 (1H, m), 6.78 - 

6.68 (2H, m), 3.81 (3H, s), 2.77 (2H, t, J - 7.0 Hz), 2.37 - 2.15 (4H, m) ppm. 

fitt 7-Methoxv-2^xo-2.3.4.5-te n^vdn>lH-nenzazepine-8Karboxaldehvde (Compound 
20 51} 

This compound was prepared from compound 50 in the same manner of 
compound 3. 

This was employed in the next step without further purification. 

(iii>7-Methoxv-l-methvl-2-oxo-2.3.4.5-terrahvdrfv1H-hP.n7 ay< » pine-8-caTbnTa1d < »hy rf ( » 
25 (Compound 52^ 

This compound was prepared from compound 51 in the same manner of 
compound 30. 

'H-NMR (270MHz) 5 (CDC1 3 ) 10.43 (1H, s), 7.63 (1H, s), 6.85 (1H, s), 3.97 
(3H, s), 3.33 (3H, s), 2.82 - 2.74 (2H, m), 2.38 - 2.13 (4H, m) ppm. 
30 (iv) (2^.i^-l-feff-Butoxvcarbonvl-3-rr7-methoxv-l-mftt hvl.2-oxo-2 3 4.5-tetrahvrirn- 
1H.hftn7a7<»pin.R- vnmethvnamino-2-phenvIpiperidine (Compound *3) 

This compound was prepared from compound 52 and compound 9 in the same 
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manner of compound 11. 

•H-NMR (270MHz) 5 (CDC1 3 ) 7.62 - 7.55 (2H, m), 7.38 - 7.22 (3H, m), 7.01 
(1H, s), 6.60 (1H, s), 5.53 - 5.45 (1H, m), 4.00 - 3.72 (3H, m), 3.72 (3H, s), 3.27 
(3H, s), 3.12 - 2.92 (2H, m), 2.70 - 2.60 (2H, m), 2.30 - 2.05 (4H, m), 1.92 - 1.40 
5 (4H, m), 1.40 (9H, s) ppm. 

& ^.^34f7-Methoxv-l-methvI-2-oxo-2.3. 4 .5-tetr a hvrirn-m-hen7 ay<T in-«- 

vnmethvnamino-2-phenvlpiperidine dihvrirn rtiloride (Compound 54) 

This compound was prepared from compound 53 in the same manner of 
compound 12. 

10 mp 236 - 238 °C. IR ^(KBr) 3445, 2935, 2740, 1656, 1508, 1435, 1248, 

1166 cm 1 . 'H-NMR (270 MHz) 5 (free base; CDC1 3 ) 7.43 - 7.25 (5H, m), 6.82 (1H, 
s), 6.50 (1H, s), 4.12 - 4.08 (1H, m), 3.70 (1H, d, / = 13.9 Hz), 3.58 - 3.43 (2H, 
m), 3.52 (3H, s), 3.22 (3H, s), 3.00 - 2.86 (2H, m), 2.68 - 2.58 (2H, m), 2.30 - 2.00 
(6H, m), 1.75 - 1.54 (2H, m) ppm. Anal. Calc for C24H 3I N 3 <V2HCl-0.5H 2 O: C, 

15 60.63 %, H, 7.21 %, N, 8.84 %. Found: C, 60.95 %, H, 7.11 %, N, 8.87 %. 

Example 14 

Preparation, of r2>y.i.Y>-3-r(7-Methoxv-l-methvl-2-oxo-1 9 .3.4-tetT a hy Hrn n „in»»n-^ 
vnmethvnamino-2-phenvlpineri dine dihvdrochloride frnmpound 59i 

(i) 7-Methoxv-2-oxo-1.2.3.4-tetTa hvdroquinoline (Compound 5 *) 

20 This compound was prepared according to the procedure (Oiem. Pharm. Bull. , 

9, 970 (1961)). 

(ii) 7-Methoxv-l-methvl-2-oxo-1. 2.3.4-tetrahyriroauinn1inft rr 0 mpound .«) 

This compound was prepared from compound 55 in the same manner of 
compound 30. 

25 'H-NMR (270 MHz) 8 (CDC1 3 ) 7.06 (1H, d, 7 = 8.8 Hz), 6.57 - 6.48 (2H, 

m), 3.81 (3H, s), 3.33 (3H, s), 2.86 - 2.78 (2H, m), 2.68 - 2.58 (2H, m) ppm. 

fiii) 7-Methoxv-l-methvl-2-oxo-1.2 3.4-terrahvdTinquino1ine-fi-q , rfa 0 xa1dehy dP 
(Compound 57) 

This compound was prepared from compound 56 in the same manner of 
30 compound 3. 

'H-NMR (270MHz) 6 (CDC1 3 ) 10.35 (1H, s), 7.65 (1H, s), 6.52 (1H, s), 3.96 
(3H, s), 3.41 (3H, s), 2.93 - 2.85 (2H, m), 2.70 - 2.62 (2H, m) ppm. 
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{»vi ^..?^-l-fg/r-Butoxvcar bonvI-3-rr7-methoxv-1-methvl-2-oxo-L2.3.4- 

tetrahydroquinolin-6-vl)methynamino-2-phenvlpiperidine (Compound 58) 

This compound was prepared from compound 57 and compound 9 in the same 
manner of compound 11. 
5 'H-NMR (270MHz) 6 (CDC1,) 7.62 - 7.55 (2H, m), 7.36 - 7.22 (3H, m), 6.97 

(1H, s), 6.44 (1H, s), 5.53 - 5.46 (1H, m), 3.99 - 3.89 (1H, m), 3.85 - 3.69 (2H, m), 
3.72 (3H, s), 3.35 (3H, s), 3.10 - 2.91 (2H, m), 2.84 - 2.76 (2H, m), 2.64 - 2.58 
(2H, m), 1.88 - 1.52 (4H, m), 1.40 (9H, s) ppm. 

IX) <25. 3S J-3-f ( 7-Methoxv- 1 -meth vl -2-o xo- 1 . 2. 3 .4-tetrahvdrnqiiinnlin-fi. 

10 ynmethynamino-2-phenvlpiperidine dihydrochloride (Compound 591 

This compound was prepared from compound 58 in the same manner of 
compound 12. 

mp 243 - 244 °C. IR ^(KBr) 3450, 2940, 2785, 2700, 1679, 1578, 1427, 
1260, 1169, 1154 cm" 1 . 'H-NMR (270 MHz) 8 (free base; CDC1 3 ) 7.38 - 7.23 (5H, 

15 m), 6.72 (1H, s), 6.32 (1H, s), 3.91 (1H, d, J - 2.2 Hz), 3.61 (1H, d, J = 13.6 Hz), 
3.50 (3H, s), 3.39 (1H, d, 7 = 13.6 Hz), 3.35 - 3.27 (1H, m), 3.32 (3H, s), 2.88 - 
2.57 (6H, m), 2.20 - 2.12 (1H, m), 2.02 - 1.85 (1H, m), 1.70 - 1.55 (1H, m), 1.49 - 
1.38 (1H, m) ppm. Anal. Calc for CjjHj^Oj^HCI: C, 61.06 %, H, 6.91 %, N, 
9.29 %. Found: C, 60.67 %, H, 6.97 %, N, 9.57 %. 

20 Example 15 

Preparation of (2^.35J-3-r(7-Methoxy-l-methyl-2-oxo-4-trifluoromethvl-1.2.3 4- 
tetrahydroquinolin-6-ynmethyllamino-2-phenylpiperidine dihydrochloride (Compound 
65) 

ft) 7-Methoxv-4-trifluoromethvl-2-quinolone (Compound 60) 
25 This compound was prepared according to the procedure (/. Org. Chem. , 45, 

2285 (1980)). 

(in 7-Methoxv- l-methvl-4-trif Iuoromethvl-2-quinolone (Compound to) 

This compound was prepared from compound 60 in the same manner of 
compound 30. 

30 'H-NMR (270 MHz) 5 (CDC1 3 ) 7.82 - 7.75 (1H, m), 6.95 - 6.83 (3H, m), 3.94 

(3H, s), 3.72 (3H, s) ppm. 

(in) 7-Methoxy-l-methyl-2-oxo-4-trifluoromethvl-1.2.3.4-tetrahydroquinoline 
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(Compound 62) 

The solution of 61 (200 mg, 0.78 mmol) in methanol (6 ml) was hydrogenated 
over 10% Pd-C (0.1 g) at atomospheric pressure for 22 houres. The catalyst was 
filtered off, and washed with methanol. The filtrate was concentrated to give 62 (190 
5 mg, 0.75 mmol, 96%) as a white solid. 

'H-NMR (270 MHz) 6 (CDC1,) 7.19 (1H, d, J = 8.1 Hz), 6.65 - 6.58 (2H, 
m), 3.84 (3H, s), 3.60 - 3.42 (1H, m), 3.35 (3H, s), 3.07 - 2.83 (2H, m) ppm. 

XlYl 7-Methoxv-l-methvl-2-ox o-4-trifluoromethvl-1.2.3.4-tetrahvrirnquinoline-6- 

carboxaldehvde (Compound 63) 

10 This compound was prepared from compound 62 in the same manner of 

compound 3. 

•H-NMR (270MHz) 5 (CDC1,) 10.35 (1H, s), 7.77 (1H, s), 6.58 (1H, s), 4.00 
(3H, s), 3.65 - 3.51 (1H, m), 3.43 (3H, s), 3.07 (1H, dd, J = 16.9, 2.2 Hz), 2.91 
(1H, dd, J = 16.9, 7.3 Hz) ppm. 
15 (v) r2^.^-l-fm-Butoxvcarbonvl-3-rf7-methoxv-l-Tn ethvl-2-oTn-4-trifluoromethy1- 
1 .2.3.4-tetrahvdroQuinolin-6-vnmethvnamin o-2-phenvlpiperidine (Compound 64) 

This compound was prepared from compound 63 and compound 9 in the same 
manner of compound 11. 

'H-NMR (270MHz) 5 (CDC1 3 ) 7.61 - 7.52 (2H, m), 7.36 - 7.22 (3H, m), 7.12 
20 and 7.52 (total 1H, each s), 6.46 (1H, s), 5.52 - 5.42 (1H, m), 4.00 - 3.89 (1H, m), 
3.88 - 3.71 (2H, m), 3.75 (3H, s), 3.52 - 3.37 (1H, m), 3.36 (3H, s), 3.09 - 2.76 
(4H, m), 1.90 - 1.45 (4H, m), 1.40 (9H, s) ppm. 

(25.i5;-3-r(7-Methoxv-l-methvl-2-nxo -1.2.3.4-tetrahvdroquinn1in-6- 

vnmethvnaminn-2-phenvlpipe ridine dihvdrochloride (Compound 6jT| 
25 This compound was prepared from compound 64 in the same manner of 

compound 12. 

mp 255 - 256 °C. IR ^(KBr) 3430, 2935, 2660, 1680, 1626, 1416, 1371, 
1340, 1124, 1113 cm '. "H-NMR (270 MHz) 8 (free base; CDC1 3 ) 7.37 - 7.22 (5H, 
m), 6.81 and 6.78 (total 1H, each s), 6.36 and 6.31 (total 1H, each s), 3.93 - 3.88 
30 (1H, m), 3.70 - 3.53 (4H, m), 3.46 - 3.24 (6H, m), 3.02 - 2.75 (4H, m), 2.17- 2.05 
(1H, m), 2.03 - 1.38 (3H, m) ppm. Anal.. Calc for C^H^NA -2HC1: C, 55.39 %, 
H, 5.81 %, N, 8.07 %. Found: C, 55.03 %, H, 5.99 %, N, 7.91 %. 
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Example 16 

Preparation pf f2S.3S)-3-rf 6-Methoxv-l-methv1-2-nxo-4H-3.1-henzoxazin-7- 

vltmethvnamino-2-Dhenvlpiperidine dihvdroc hloride (Compound 7(ft 
(i\ 6-Methoxv-4H-3.1-benzoxa7. in-2-one (Compound 6S\ 
5 This compound was prepared according to the procedure (J. Med. Chem. , 30, 

295 (1987)). 

fift 6-Methoxy-l-methyl-4H-3.1-benzoxazin-2-one (Compound 67) 

This compound was prepared from compound 66 in the same manner of 
compound 30. 

10 'H-NMR (270 MHz) 5 (CDC1 3 ) 6.90 - 6.83 (2H, m), 6.71 - 6.67 (1H, m), 5. 16 

(2H, s), 3.80 (3H, s), 3.35 (3H, s) ppm. 

(iii) 6-Methoxv-l-methvl-2-oxo-4H-3.1-be nzoxazine-7-carhoxa1dfthydefCompoiinri68) 

This compound was prepared from compound 67 in the same manner of 
compound 3. 

15 'H-NMR (270MHz) 8 (CDC1 3 ) 10.46 (1H, s), 7.39 (1H, s), 6.81 (1H, s), 5.22 

(2H, s), 3.94 (3H, s), 3.40 (3H, s) ppm. 

(iv) ^J5)-l-feff-Butoxvcarbonvl-3-rf6-methoxv-l. methvl-2-oxo-4H-3 l-henr/rearin- 
7-vnmethynamino-2-pheny1piperidine (Compound 69t 

This compound was prepared from compound 68 and compound 9 in the same 
20 manner of compound 11. 

'H-NMR (270MHz) 5 (CDC1 3 ) 7.61 - 7.52 (2H, m), 7.35 - 7.22 (3H, m), 6.85 
(1H, s), 6.57 (1H, s), 5.55 - 5.43 (1H, m), 5.14 (2H, s), 4.00 - 3.92 (1H, m), 3.91 - 
3.87 (2H, m), 3.70 (3H, s), 3.32 (3H, s), 3.09 - 2.92 (2H, m), 1.92 - 1.50 (4H, m), 
1.40 (9H, s) ppm. 

25 fv) (25.i5 J-3-rf6-Methoxy-l-methyl-2-oxo-4H-3.1-benzoxazin-7-ynmethvnamino-2- 
phenvlpiperidine dihydrochloride (Compound 70) 

This compound was prepared from compound 69 in the same manner of 
compound 12. 

mp 235 - 237 °C. IR iw<KBr) 3420, 2935, 2665, 1728, 1564, 1508, 1481, 
30 1429, 1302, 1037 cm '. 'H-NMR (270 MHz) 6 (free base; CDC1 3 ) 7.35 - 7.20 (5H, 
m), 6.61 (1H, s), 6.47 (1H, s), 5.11 (2H, s), 3.90 - 3.87 (1H, m), 3.65 (1H, d, J = 
14.3 Hz), 3.53 (3H, s), 3.44 (1H, d, J = 14.3 Hz), 3.30 - 3.18 (1H, m), 3.21 (3H, 
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s), 2.86 - 2.74 (2H, m), 2.18 - 2.07 (1H, m), 1.98 - 1.38 (3H, m) ppm. Anal.. Calc 
for C„H„N,0 3 .2Ha: C, 58.15 %, H, 6.43 %, N, 9.25 %. Found: C, 57.83 %, H, 
6.36 %,N, 9.18 %. 

Example 17 

5 Preparation of ^5.i5J-3-rf6-Methox v-l-methy1-?-nxo-4H-3 , l-fa » nznthia7in-7- 
vnmethvnamino-2-Dhenvlpiperidine dihvdroch loride (Cnm^ m^ 
(i) 6-Methoxv-4H-3.1-benzothiazin-2-o ne (CompmmH 71) 

This compound was prepared according to the procedure (7. Med. Chem. , 30 
295 (1987)). 

10 (ii) 6-Methoxv-l-methvl -4H-3.1-henzothiazin-2-nne rCnmp nim^ J>) 

This compound was prepared from compound 71 in the same manner of 
compound 30. 

'H-NMR (270 MHz) 5 (CDC1 3 ) 6.98 (1H, d, J = 8.8 Hz), 6.84 (1H, dd, J = 
8.8, 2.9 Hz), 6.75 (1H, d, J = 2.9 Hz), 3.93 (2H, s), 3.81 (3H, s), 3.42 (3H, s) 
15 ppm. 

(iii) 6-Methpxv-1-methvl-2-oxo-4H-3. l-benznthi azine-7-carh 9 xa1dehvrift rPn np A i""| 

221 

This compound was prepared from compound 72 in the same manner of 
compound 3. 

20 'H-NMR (270MHz) 5 (CDC1 3 ) 10.45 (1H, s), 7.52 (1H, s), 6.86 (1H, s), 3.99 

(2H, s), 3.96 (3H, s), 3.43 (3H, s) ppm. 

f jv) (2$JS)-) -^ry-Bntoxvcarbonvl-3-rr6-methoxv-1 -methv1-2-oYtv4H-3. l-hen?/^ *,,. 
7-vnmethvnamin o-2-phenylpiperidine fCompound 74) 

This compound was prepared from compound 73 and compound 9 in the same 
25 manner of compound 11. 

'H-NMR (270MHz) 6 (CDC1 3 ) 7.62 - 7.54 (2H, m), 7.37 - 7.22 (3H, m), 6.96 
(1H, s), 6.62 (1H, s), 5.54 - 5.42 (1H, m), 4.02 - 3.90 (1H, m), 3.91 (2H, s), 3.82 
(2H, s), 3.72 (3H, s), 3.38 (3H, s), 3.10 - 2.93 (2H, m), 1.93 - 1.50 (4H, m), 1.40 
(9H, s) ppm. 

30 (V) ^.^^3-r(6-MethQXV-l -methvl-2-OXO-4H-3. l-ben7nthi ran-7-vhm,»thvn am inn.?. 
Dhenvlpiperidine ^h ydrochloride (Compound 7S\ 

This compound was prepared from compound 74 in the same manner of 
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compound 12. 

mp 252 - 254 °C. IR ^(KBr) 3450, 2935, 2655, 1647, 1562, 1514, 1470, 
1450, 1434, 1416, 1269, 1166, 1038 cm 1 . 'H-NMR (270 MHz) 5 (free base; CDC1 3 ) 
7.36 - 7.19 (5H, m), 6.72 (1H, s), 6.52 (1H, s), 3.93 - 3.87 (3H, m), 3.64 (1H, d, 
5 J = 14.3 Hz), 3.54 (3H, s), 3.43 (1H, d, J = 14.3 Hz), 3.31 - 3.22 (1H, m), 3.28 
(3H, s), 2.87 - 2.74 (2H, m), 2.18 - 2.07 (1H, m), 2.00 - 1.40 (3H, m) ppm. Anal.. 
Calc for CjjHnNjOjS -2HC1: C, 56.17 96, H, 6.21 %, N, 8.93 %. Found: C, 55.81 
%, H, 6.37 %, N, 8.67 %. 

Example 18 

10 Preparationofr25.J5>-3-ff7-Methoxv-4-m ethvl-3-oxo-3.4-dihvdm-1 4-benznthiariin-fi- 
vttmethvnamino-2 -phenvlpiperidine dihvdrochloride (Compound 791 
(l) 7-Methoxv-4-methvl-3-oxo-3.4-dihvdro-1.4 -benzothiadine (Compound Jf j) 

This compound was prepared according to the procedure (Indian J. Chem.Sect 
B, 29B, 297(1990)). 

15 fii) 7-Methoxv-4-methvl-3-o xo-3 .4-dihvdro- 1 .4-benzothiadine-6-raTboxaldehyrift 

(Compound 7T> 

This compound was prepared from compound 76 in the same manner of 
compound 3. 

"H-NMR (270 MHz) 5 (CDCI3) 10.40 (1H, s), 7.53 (1H, s), 6.99 (1H, s), 
20 3.93 (3H, s), 3.46 (2H, s), 3.45 (3H, s) ppm. 

fiii) — (2S . 3SS- 1 -fgfT-Butoxvcarhonvl-3-rt 7-me thoxv-4-methvl-3-oxo-3 . 4-dihvdro- 14- 
benzothiadin-6-vnmethvnamin o-2-phenv1piperidine rCompound 7^> 

This compound was prepared from compound 77 and compound 9 in the same 
manner of compound 11. 
25 'H-NMR (270 MHz) 5 (CDC1 3 ) 7.63 - 6.75 (7H, m), 5.48 (1H, br), 4.06 - 2.94 

(14H, m), 1.95 - 1.20 (4H, m), 1.40 (9H, s) ppm. 
This was employed in the next step without further purification. 

fix) (2S.3S)-3-( (7-Methoxv-4 -methvl-3-oxo-3 .4-dihvdro- 1 .4-hen7nthi*Hin-fi- 

ynmethyn amino-2-phenylpiperidine dihvdrochloride (Compound 791 
30 This compound was prepared from compound 78 in the same manner of 

compound 12. 

mp 263 - 269 °C. 'H-NMR (270 MHz) 6 (free base; CDC1 3 ) 7.39 - 6.99 (7H, 
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m), 3.92- 2.75 (6H, m), 3.52 (3H, s), 3.36 (2H, s), 3.28 (3H, s), 2.20 - 1.40 (4H, 
m) ppm. 

Example 19 

Preparation of ^2.y..?5>-3-(f7-Methoxv-4-inethv1- 3-oxo-3.4-riihydrn-1 .4-hp n ^Y ? rij n -fi- 
5 vnmethvnamino-2-phenvlpiperidine di hvdrochloride (Compound M) 

(i) 7-Methoxv-4-methvl-3-oxo-3.4-dihvdro-1.4-henynT adine (Compound M) 
This compound was prepared according to the procedure (US 4552956). 

7-Memoxv-4-methvl-3-oxo-3.4-dihvdro- K4-benznxariinfi-6-carhnx a lriPhy ^ 

(Compound 81^ 

10 This compound was prepared from compound 80 in the same manner of 

compound 3. 

'H-NMR (270 MHz) 5 (CDC1 3 ) 10.35 (1H, s), 7.45 (1H, s), 6.62 (1H, s), 
4.70 (2H, s), 3.91 (3H, s), 3.38 (3H, s) ppm. 

(M — (2S.3S)-l -reff-Butoxvcarbonvl-3-rr7-met hoxv-4-methv1-3-oxo-3 4-nihvdro-l .4- 
15 benzoxadin-6-vnmethy namino-2-phenv1piperidine (Compound j rz) 

This compound was prepared from compound 81 and compound 9 in the same 
manner of compound 11. 

'H-NMR (270 MHz) 5 (CDC1 3 ) 7.63 - 6.49 (7H, m), 5.50 (1H, br), 4.56 (2H, 
s), 4.00 - 2.90 (6H, m), 3.67 (3H, s), 3.30 (3H, s), 1.90 - 1.30 (4H, m), 1.40 (9H, 
20 s) ppm. 

This was employed in the next step without further purification. 

lis) r25.J5)-3-(f7-Methoxv-4-methvl-3-oxn- ^.4-dihvdrn-^4-benznxadin-fi. 

vnmethvnamino-2-nhenvlpiperid ine dihvdrochloride (Compound 

This compound was prepared from compound 82 in the same manner of 
25 compound 12. 

mp 263 - 267 °C. 'H-NMR (270 MHz) 5 (free base; CDC1 3 ) 7.36 - 6.39 (7H, 
m), 4.55 (2H, s), 3.92 - 2.72 (6H, m), 3.49 (3H, s), 3.21 (3H, s), 2.20 - 1.37 (4H, 
m) ppm. 

Example 20 
30 Prer«Mationof(2S.3S)-3-rf6-Methoxv-^^ 

methvnamino-2-phftnylpiperidine dihvdrochl oride (Comp ound ft7 ) 

Ci) 6-Methoxv-1.3.3-trimethvl-2-thioxo-2.3-dihvdroin dol (Compound fttt 
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This compound was prepared from compound 2 in the same manner of compound 

46. 

'H-NMR (270MHz) 6 (CDC1 3 ) 7.19 (1H, d, J = 8.4 Hz), 6.72 - 6.55 (2H, m), 
3.85 (3H, s), 3.63 (3H, s), 1.41 (6H, s)ppm. 

5 £iD 6-Methoxv-1.3.3-trimethvl-2-thioxo-2.3 -dihvdrnindnl-5-carhnTalrif>hy ri f . 

(Compound 35) 

This compound was prepared from compound 84 in the same manner of 
compound 3. 

•H-NMR (270MHz) b (CDC1 3 ) 10.42 (1H, s), 7.76 (1H, s), 6.60 (1H, s), 4.01 
10 (3H, s), 3.68 (3H, s), 1.42 (6H, s) ppm. 

(lii) r25.J^-l-/gff-Butoxvcarbonvl-3-r(6-methoxv- 1.3.3.trimethv1-2-thioxn-^ 1 

dihvdroindol-5-vnmethv11amino-2-phenvlpiperidine (Compound fifi) 

This compound was prepared from compound 85 and compound 9 in the same 
manner of compound 11. 
15 'H-NMR (270MHz) 5 (CDC1 3 ) 7.64 - 7.56 (2H, m), 7.37 - 7.22 (3H, m), 7. 1 1 

(1H, s), 6.51 (1H, s), 5.57 - 5.44 (1H, m), 3.98 - 3.70 (3H, m), 3.76 (3H, s), 3.64 
(3H, s), 3.13 - 2.92 (2H, m), 1.90 - 1.40 (4H, m), 1.41 (9H, s), 1.38 (3H, s), 1.37 
(3H, s) ppm. 

£iv) r2^.35>-3-rf6-Methoxv-1 .3.3-trimethvl-2-thioxo-2.3-dihvdrninrinl.S- 

20 vllmethyllamino-2-phenylpiperidine dihydrochloride (Compound 871 

This compound was prepared from compound 86 in the same manner of 
compound 12. 

mp 234 - 236 °C. IR Vnux (KBr) 3435, 2970, 2934, 2685, 1627, 1559, 1447, 
1430, 1370, 1278, 1056 cm 1 . 'H-NMR (270 MHz) 6 (free base; CDC1 3 ) 7.37 - 7.23 

25 (5H, m), 6.89 (1H, s), 6.40 (1H, s), 3.91 (1H, d, J = 2.2 Hz), 3.67 (1H, d, J = 
13.9 Hz), 3.62 (3H, s), 3.57 (3H, s), 3.42 (1H, d, J = 13.9 Hz), 3.33 - 3.22 (1H, 
m), 2.88 - 2.73 (2H, m), 2.19 - 1.35 (4H, m), 1.35 (3H, s), 1.34 (3H, s) ppm. Anal.. 
Calc for C24H3.N3OS.2HCl: C; 59.74 %, H, 6.89 %, N, 8.71 %. Found: C; 60.02 
%, H; 6.91 %, N, 8.64 %. 

30 Example 21 

Prepararionoff2S.3SV3-rr7-Methoxv-l^^ 

yl) methynamino-2-phenylpiperidine dihydrochloride (Compound 911 
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(\) 7-Methoxv-l-methvl-2-thioxo-1.2.3.4-tetra hvdroquinnlin (Compound *to 

This compound was prepared from compound 55 in the same manner of 
compound 46. 

'H-NMR (270MHz) 5 (CDClj) 7.08 (1H, d, J = 8.1 Hz), 6.71 (1H, d, J = 2.6 
5 Hz), 6.64 (1H, dd, J = 8.1, 2.6 Hz), 3.89 (3H, s), 3.83 (3H, s), 3.23 - 3.14 (2H, 
m), 2.78 - 2.68 (2H, m) ppm. 

fiD 7-Methoxv-l-methvI-2-thioxo-1.2.3.4-te trahvdroqiiinnlin-6-carhnxa1rie ! hy rty 

fComppynd 89) 

This compound was prepared from compound 88 in the same manner of 
10 compound 3. 

•H-NMR (270MHz) 5 (CDC1 3 ) 10.37 (1H, s), 7.65 (1H, s), 6.69 (1H, s), 3.98 
(3H, s), 3.95 (3H, s), 3.24 - 3.16 (2H, m), 2.82 - 2.74 (2H, m) ppm. 

iiii) r25.i^-l-/gff-Butoxvcarbonvl-3-rr7-methn xv-l-meth V 1-?-thioxo-1 1 1 4- 

tetrahvdroquinolin-6-vnmet hvnamino-2-phenylpiperidine (Compound 901 

15 This compound was prepared from compound 89 and compound 9 in the same 

manner of compound 11. 

'H-NMR (270MHz) 5 (CDCI3) 7.60 - 7.53 (2H, m), 7.37 - 7.23 (3H, m), 6.99 
(1H, s), 6.56 (1H, s), 5.53 - 5.43 (1H, m), 3.99 - 3.88 (1H, m), 3.90 (3H, s), 3.85 - 
3.65 (2H, m), 3.73 (3H, s), 3.18 - 3.11 (2H, m), 3.10 - 2.90 (2H, m), 2.72 - 2.63 

20 (2H, m), 1.90 - 1.50 (4H, m), 1.41 (9H, s) ppm. 

GxL^ ^■y.35>-3-rr7-Methoxv-1-methvl-2-thinx o-1.2.3.4-terr^hvdroouinoHn-6-vn 

methvnamino-2-phenv1piDeridine dihvdrochloriri e (Compound 911 

This compound was prepared from compound 90 in the same manner of 
compound 12. 

25 mp. 219 - 221 °C. IR ^(KBr) 3435, 2940, 2660, 1626, 1558, 1464, 1430, 

1416, 1369, 1338, 1103 cnr 1 . 'H-NMR (270 MHz) 5 (free base; CDC1 3 ) 7.42 - 7.23 
(5H, m), 6.80 (1H, s), 6.45 (1H, s), 4.05 - 4.01 (1H, m), 3.87 (3H ,s), 3.66 (1H, d, 
J = 13.9 Hz), 3.52 (3H, s), 3.50 - 3.40 (1H, m), 3.43 (1H, d, J = 13.9 Hz), 3.18 - 
3.10 (2H, m), 2.97 - 2.83 (2H, m), 2.68 - 2.58 (2H, m), 2.20 - 2.00 (2H, m), 1.80 - 

30 1.50 (2H, m) ppm. Anal.. Calc for CbH^OS -2HC1 -0.5H 2 O: C; 57.85 %, H, 6.75 
%, N, 8.80 %. Found: C; 57.81 %, H; 6.52 %, N, 8.68 %. 
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Example 22 

Preparation of (2S.3S) -3- (n.6-Dimethoxv-2-oxo-1.2.3.4-tetrahydroquino1in -7- 
yl)methvDamino-2-phenylpiperidine dihydrochloride (Compound 95) 
(i) 1.6-Dimethoxv-2-oxo-L2.3.4'tetrahvdroQuinoline (Compound 02) 
5 This compound was prepared according to the procedure (Tetrahedron, 43, 

2577(1987)). 

(ii> 1 ■6-Dimethoxv-2-oxo-L2.3.4-tetrahvdroquinoline-7-ca Tboxald&hvde (Compound 
221 

This compound was prepared from compound 92 in the same manner of 
10 compound 3. 

(iin (25.3^-l-rgr/-But oxvcarbonvl-3-((1.6-dimethoxv-2-oxo-l. 2.3.4- 

tetrahydroquinolin-7-y^methvnamino-2-phenvIpiperidine (Compound 94) 

This compound was prepared from compound 93 and compound 9 in the same 

manner of compound 11. 
15 This was employed in the next step without further purification. 

(vy2SJSV3-((1.6-Dime^ 

phenvlpiperidine dihydrochloride (Compound 95) 

This compound was prepared from compound 94 in the same manner of 

compound 12. 
20 Example 23 

Preparation of ^.3^J-3-r(l-Difluoromethvl-6-methoxv-2-oxo-l .2.3.4- 

tetrahydroquinolin-7-yl)methvnamino-2-phenylpiperidine dihydrochloride 

(Compound 99) 

(i) 6-Methoxv-2-oxo-1.2.3.4-tetrahvdroquinol ine-7-carboxaldehvde (Compound 96) 
25 This compound was prepared from compound 29 in the same manner of 

compound 3 

'H-NMR (270 MHz) 5 (CDC1 3 ) 10.40 (s, 1H), 7.80 (br, 1H), 7.22 (s, 1H), 
6.84 (s, 1H), 3.92 (s, 3H), 3.03 (t, 2H, / « 7Hz), 2.64 (t, 2H, J = 7Hz). 

(ii) 1 -DifluoromethyI-6-methoxy-2-oxo- 1.2.3. 4-tetrah vdroq ui noline-7- 
30 carboxaldehyde 

(Compound 97) 

This compound was prepared from compound 96 and CF 2 HC1 in the same 
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manner of compound 30. 

'H-NMR (270 MHz) 5 (CDC1 3 ) 10.42 (s, 1H), 7.92 (s, 1H), 7.70 (t, 1H, J 
= 59.7Hz), 6.86 (s, 1H), 3.94 (s, 3H), 3.04 - 2.95 (m, 2H), 2.75 - 2.67 (m, 2H). 
flu) ^J5)-l-fe/t-ButOXVcarbonvl-3-rn-difluorome thv1-6-methn^ Y -2-oxo-1.2 3 4. 
5 tetrahvdroQuinolin-7-vnmethvnamino -2-phenv1oineridine rrnmpound 9R\ 

This compound was prepared from compound 97 and compound 9 in the same 
manner of compound 11. 

•H-NMR (270 MHz) 6 (CDC1 3 ) 7.71 (t, 1H, J = 60.1Hz), 7.62 - 7.52 (m, 
2H), 7.43 (s, 1H), 7.35 - 7.20 (m, 3H), 6.63 (s, 1H), 5.45 - 5.32 (m, 1H), 4.02 - 
10 3.92 (m, 1H), 3.81 (s, 2H), 3.71 (s, 3H), 3.12 - 2.95 (m, 2H), 2.93 - 2.84 (m, 
2H), 2.69 - 2.61 (m, 2H), 1.93 - 1.50 (m, 4H), 1.39 (s, 9H). 
fiv) r25.55>-3-rri-Difluoromethvl-6-methoxv-2-n xo-1.2.3.4.tetTahvdrnqiiinn1in.7. 
vl)methvnamino-2-phenvlpiperi dine dihvdrochloride rrompound 9Q\ 

This compound was prepared from compound 98 in the same manner of 
15 compound 12. 

'H-NMR (270 MHz) 5 (CDC1 3 ) 7.69 (t, 1H, J = 60.1Hz), 7.42 - 7. 15 (m, 
6H), 6.50 (s, 1H), 3.92 (d, 1H, / = 1.8 Hz), 3.67 - 3.26 (m, 3H), 3.46 (s, 3H), 
2.97 - 2.50 (m, 6H), 2.20 - 1.35 (m, 4H). 
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The chemical structures of the compounds prepared in Examples 1 to 23 
summarized in the foUwing table. 

TABLE 
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15 
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*q: (2S,3S)-2-diphenylethylquinuclidm-3-yl, p: (2S,3S)-2-phenylpiperidin-3-yl 
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CLAIMS 




and its pharmaceutically acceptable salts, wherein 

5 W is methylene, ethylene, propylene, vinylene, -CH r O-, -0-CH 2 -, -CH 2 -S- or - 

S-CH 2 -; ' 2 

R 1 , R 2 and R J are independently hydrogen, C,-C 3 alkyl, Q-Q alkoxy or halo C r 
C 3 alkyl, provided that when W is methylene, both R 2 and R 3 are not hydrogen; 
X is halo, C.-C, alkoxy, C,-C 3 alkyl, halo C,-C 3 alkoxy or C.-C, alkenyl; 
10 Y is imino or oxy; 

Q is oxygen or sulfur; and 

Tis (25,i5)-2^iphenylmemylquinucUdin-3-yl, (25,J5)-2-phenylpiperidin-3-yl or 
(25,J5)-2-diphenylmethyl-l-azanorbornan-3-yl. 

2. A compound according to claim 1, wherein X is C,-C 3 alkoxy or halo Q-Cj 
15 alkoxy; Y is imino; and T is (25,5^-2KliphenylmemylquinucUdin-3-yl or (2S,3S)-2- 

phenyIpiperidin-3-yl. 

3. A compound according to claim 2, wherein R» is methyl, isopropyl, methoxy 
or 2,2,2-trifluoroethyl; R 2 and R' are independently hydrogen, methyl or 
trifluoromethyl; and X is methoxy, isopropoxy, difluoromethoxy or 

20 trifuluoromethylmethoxy. 

4. A compound according to claim 3 selected from 
(2S,55)^-(6-me^^ 

or its salts; 

(25,i5)-3-(6-methoxy-l-methyl-2-oxo-l,2,3,4-tetrahydroquinolin-7- 
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yl)methylamino-2-phenylpiperidine or its salts; 

(25,J5)-3-(6-isopropoxy-l-methyl-2-oxo-l,2,3,4-tetrahydroquinolin-7- 
yl)methylamino-2-phenylpiperidine or its salts; 

(25.55)-3-(l-isopropyl-6-methoxy-2-oxo-l,2,3,4-tetrahydroquinolin-7- 
5 yl)methyIamino-2-phenylpiperidine or its salts; 

f2^i^-3-[(6-methoxy-l-methyl-2-thioxo-l,2,3,4-tetrahydroquinolin-7- 
yl)methylJamino-2-phenylpiperidine dihydrochloride or its salts; 

r2^5^-3-[(7-methoxy-l-methyl-2-oxo-l,2 > 3,4.tetrahydroquinolin-6- 
yl)methyl]amino-2-phenylpiperidine dihydrochloride or its salts; and 

10 l^#>3-[(frinelh^ 

phenylpiperidine dihydrochloride or its salts. 

5. A compound according to claim 3 selected from 

(25,J5)-2^iphenylme%l-3-(6-memoxy-l,3,3-tri m emyloxindol-5-yl)memylam 
l-azabicyclo[2.2.2]octane or its salts; 

15 ( 2 ^-5^)-2-diphenylmethyl-3-(6-methoxy-l-methyl-2-oxo-l, 2,3,4- 

tetrahydroquinolin-7-yl)methylamino-l-a2abicyclo[2.2.2]octane or its salts; 

(25,J5)-2-diphenylmethyl-3-(6-methoxy-l-methyl-2-oxo-l,2-dihydroquinolin-7- 
yl)methylamino-l-azabicyclot2.2.2]octane or its salts; 

r25,J^-3-[(6-methoxy-l-methyl-2-thioxo-l,2,3,4-tetrahydroquinoIin-7- 
20 yl)methyl]amino-2-phenylpiperidine dihydrochloride or its salts; and 

f2S,#>H(6^memoxy-l-meftyl^ 
phenylpiperidine dihydrochloride or its salts. 

6. (25,J5)-3-Amino-l-(rm-butoxycarbonyl)-2-phenylpiperidine. 

7. A pharmaceutical composition for treating or preventing a gastrointestinal 
25 disorder, a central nervous system disorder, an inflammatory disease, emesis, urinary 

incontinence, pain, migraine or angiogensis in a mammalian subject which comprises 
a therapeutically effective amount of a compound of claim 1 together with a 
pharmaceutically acceptable carrier. 
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